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1848. Lavidgraf-Turne? Alternating Impact Machine. Steel 
Times, 1. pp. 840-848, June 24, 1909.)—This machine is designed to carry 
out Arnold’s test, in which the specimen is stressed beyond the elastic limit 
by alternate bending, §A cylindrical test-piece, 8 in. long by # in. diam., is 
firmly clamped at the bottom for 1} in. of its length in a vice, while the top 
of the test-piece passes- between two tool-steel hammer dies } in. apart, con- 
tained in a rocker arm whose function is to deflect the specimen from side to 
side by its motion. The space between the dies causes the specimen to be 
free during each stroke, and-in this way a blow is given to the specimen at 
each alternation. The“ free length of the specimen” is 4 in. and the stroke 
of the arm 1} in., so that the specimen is deflected } in. on each side of its 
mean position. A Veeder cotter is brought into gear with the crank-shaft 
by means of a lever connected to the upper end of the test-piece by means 
of a spring... When the specimen bréaks, the tension in the spring is relaxed 
and the counter thrown out.of action. For brittle materials a less drastic 
test is obtained by using dies with a larger slot, thus giving a smaller deflec: 
tion» A “ quality figure” = ERA/10°, where E = elastic limit, R = reduction 
of area, and A = alternations endured, has been evolved for use in: confine 
tion with this machine, F.C. A. H, L. 

1849. Torsion of Reciatgular Bars. R. Goetzke. (Zeitschr. Vereines 
Deutsch. Ing. 58. pp. 985-940, June 12, 1909.)—Gives an outline of the mathe- 
matical theory of the torsion of bars of rectangular section, and selects the 
following approximate formulz : Tina == 2cGag(b/a) and M =(16/8)cGa*by(b/a). 
Tmax. is the greatest shear stress, M is the torsional moment, 5 is half the longer 
and a half the shorter side of the section, «is the angle of torsion per unit of 
and ¢(b/a) and are tabulated. F, R, 


1350, Demonstration of Elastic Shock. W. Westphal. (Deutsch. Phys, 

Set. , Verh. 11. 11. pp. 278-274, June 15, 1900. ‘Communication fron the 
ysikal. Inst. Unive, Berlin.)—The author recommends ‘the! ust of steel 
VOL. XII. 2H 
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bearing balls in place of ivory in the usual pendulum apparatus for demon- 
strating elastic rebound. The following comparative results are given :— 


Steel. Ivory. 


1°85 1°85 | 25 
0°52 | 1°30 | & 6°70 


f 


F. R, 


1851. Properties of Meterials. fei (Bull. Soc. 
d’Encouragement, 111. pp. 879-942, May, 1909.)—A lengthy table of results 
is given of the conductivity for heat, porosity, and permeability (to gases) of 
numerous refractory materials. Many of these are of ceramic interest only, 
and given by name without compesition CHOEPEPES HPR ybut a few results are selected in 
the following table. Analyses are given in certain cases. The types dealt 
with are mixtures for refractory products, service, bricks, and terra-cotta. 
With exceptions there is a roughly inverse relation between porosity and 
conductivity. 


ei Rey rfi 


Hat of 


i af 


i 


trectays { 0015-0295 | 658-1068 
A 00088 | 208 1964. 
00085 | 235 oom 
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1062. Plant used:in the Manufacture of; Tubes. 
Gourn, Inst. .of Metals, Lo pp. 268-277, 1909, Eng. PR: 


MX 


Radius of ball, cm. ee eee eee eee eee 
Loss of energy in one blow, per cent.......... 
4 
‘Building picks... f 160" | 248-256) 198-190 209-22 
bricks'{} 1/0600 | #54 195 
| j 


July 2,°1000.)—-Gives ‘an: account of the manofacture -sclid-drawt tubes, 
which i$ divided into two parts’: (1) ‘The production of the'shell ; (2) 
the shell to finished size:: In manufacture; the! shell is delivered to the draw 
benches as near as possible to the size of the ‘fimishdd tube consistént with th’ 
amount of ‘work which has to be done on the material ‘in orderto obtaity thé 
requisite ‘tests. and: smoothness of surface. The: ‘shell? must: be 
concentric; as any eccentricity becomes exaggerated in the cold drawing; ~ 
the surface must be quite smooth, as defects will draw out, and the inside of 
the shell must be quite free frran flaws. ‘The mort generak\methvds/af: pro- 
ducing the shell are described: Drilling and collingyicasting{ Mahwesman 
precess process;! Eimore’s process; centrifngat' process; 
extgusion process. The methods of drawing the shell to:the finished size on 
chein-drawn draw-benches and on hydraulic, draw-benches: are igiven 
some detail, as it is considered. that the subject has: been somewhat meglectett. 
On ¢ehain-driven benches the chains. are now universally: made of ‘high- 
carbon steel having a tensile stress of not jess than 60,tons ‘per sq.inw ‘Phe 
dies are made of special die steel. A special form of hydraulic bench used 

drawing large short tul brichy des 
ve b Phe js 
benches : ‘iH x Sx ¢/88000, where is stress in Ibs, Pet 
in., As=area in sq. in., S = speed’ ‘of chain in ft. per niin., and @ 
variable Coefficient depending the ‘Size, Of the bench. and geari 
The efficiency of a double-geared ch may be Mahony 65 per, cent. 
and of a ‘single- 7 75. cent, With regard to the. speed 
drawing, this will vary considerably ‘with the material, but the fottowi 

s represent up-to-date practice : Tubes up to § in. and. 16 gauge, 120 

min. ; in. to 1 in, and 14 g., 100 ft; I in, to 1% jn, and 12 g., 10 fi. 
1} in. to 2 in. and 10 g., 60 ft. per min. For breaking down and intermediate 

uctions it is not advisable to run at more than 60 ft. per min., and for 


1868. Turbulent: ‘Bose ys. 
formula of Osborne} which is here written 


of the reciprocal of, (2). of 

acetate, benzol, toluol, acetone, chloroform, bremeform, and 
vestigated, the results being contained in 9 tables showing that; the 


Pitot-tube ily Velocity of E1fdn. 
(Zeitsche: Vereines Deutsch. Ing. 58. oe 989-998, June 19, 1909.)}—The theory 
of the Pitot tube is \comsidered, and several forms, Of nozzle:are described 
which maybe used in éxperimeéntal work on ‘the Velocity af flowing water. 
One. great difhoulty in the measurement is that the columm of watérmin ithe 
tube is small, particularly if the veldcity is small. -/Phis | may be overcomeshy 
‘having the tube: in communication with’ a: lifting apparatus) conaected ito dn 
air-pump, so that.thé irise.of! the water in thie vertical isamaprified. 
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Working, oa @ low-pressure water turbine; ‘the: author: has made ‘some 
experiments, using a double-nozzle Pitot | tube; from ‘the results of which 
he concludes : {1) That a nozzle gives the:correct current ‘velocity only when 
the stream-lines are parallel and the nozzle is accurately in the, direction of 
the stream ; (2) that if the nozzle be rotated out of the direction of the stream, 
ENG 
ond (996-797, May 14, 1909.)—Note on an experiment performed witli air from 
room in which: 100 students were present’ during an hoor. The air was 
aspirated continuously through a fog-chamber and examined by exhaustion 
ftom time to time: During the hour, until the end, nucleation ‘diminished, 
There|appears/to be no appreciable evolution of non-gaseous matter, but 
rather an absorption of nuclei by the respiration of a poy ve 


to obatt 


$86. Constitution of Atoms. ‘Bde (Nature, 80. p, 
May’ 6, 1909.)—Morozoff’s theory Se accounts for the fact that no chemical 
particle liberated in, radio-active ¢ carries less than two preety 
electric charges. “All elements are yoni tions of three primitive elemen 
called archonium (Z) ; protohelium (=); and protohydrogen (h), which have 
combining weights 4, 2, and 1 Tespectively., Radium is. represented by' ae 
bol’ x — Z(x;h) — — x... Radioactivity is ‘due to. the 

Wine of the chain and the discharge | ‘two helium agi ci x, which 
field the material carriérs of electricity of the a- -particles. ‘Hence a whole 
atom carries at least two. elementary, charges. Generally, in all age pani 
charg es; the smallest quantity of electricity associated ld ha 


Wind Records for Berlin. V. Kremser. Zeitschr. 
259-265, June, 1909.)-An,anemometer was on, the tower 

from 1884 to 1908. The paper. gives 
monthly means of wind velocity for each year, of this period, and pe 
the hourly means for each month for each of the 10-year periods. The 
records are mainly interesting .as.showing the influence of the spreading of 
the tower on the exposure. The anemometer was fixed 1-7 m. above the 
parapet of ‘the ‘tower, which is 82'm. above’ the ‘gtound and 15 to 20 m. 
above the géneral levet of the roof. In 1884 the building was in ‘open 
country ; at'the' end of ‘the period’ (1908) it ‘was surroundéd on all’sides by 
buildings of average height 22 to'25 mm: The effective height’ of the 
anemonieter aboveground waS thus reduced by this amount. The mean 
velocitiés (in m. per sec.) for successive lustra were as follows: 1884-88, 


ult vt 


1988: Atmospheric the Sunamit of Monte Rosa pa 
Ci and. F. Eredia. .(Accad. Lincei, Atti, 18. pp. 601-605, June 
5, 1909.)}—-The average hourly temperature during the complete 24 hours is 
given for periods of 10 days throughout July, Aug., and Sept., 1907 and: 1908. 
At Monte Rosa the highest temperatures occur between 1%h. and 16h, im the 
third decade of\july, and at Alagna between 12h. and 44h. \in the second and 
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‘third decades of The coldest at both places coincides; being about 
-6h. in the third decade of Aug. andin the first decade of Sept/' The monthly 
‘averages at Monte Rosa agree well with the values calculated: by Oddone 
895°, as compared with —62°, ‘calculated ‘for: the 
1359. Meteotological Obtervations at Timbuktu in 1905 and 1906. J. Hann. 
(Meteorolog. Zeitschr. 26.. pp. 281-282, June, 1909.)—Analyses of observations 
taken at 7 am, 1 p.m.,and 9 p.m., published in the,Annales, du 
Central. de France, The diurnal temperature amplitude, ; 
from, 12°6° to 195° C, as the monthly mean ; the annual rainfall was 281 and 
259 mm. in. the two years ; 
of a total of 44. of hae od 


(1860, The Earthquake of the Gulf of Corinth of May 80,1909. D. itis. 
ptes Marites, 148. pp. 1799-1800, June 28, 1909.)—The earthai 

all over Greece, a and recorded. at Athens, gion, and Zante. ations 

¢ principal phase set in 20 Sec. after the preliminary tremor. The formu 
of Omori would give a distance of the epicentre of 145 km. the phases 
would not be distinguished at Azgion), and the general phenomena point fo 
‘an epicentre north-west of Aégion, on the coast, of Doris, 150 km. fro 
Athens, Pea preliminary tremor seems ‘to pan bia at a velocity 0 


1961 Position of Sun's Asis ‘of Rotation. Turner. (Roy. 


onthly Notices, 69. P 487-490, April, 1909. )— Discussion of the 
sun s made by F. Peters at Clinton, New York, du 
the period 0, with a 18in. refractor. These are’ arrangéd to’ sho 


daily drift in fot each month, and the groups for latitudes of 20° 
under ‘are ratte te hing oe to determine the érror ‘of position of the 
pole of rotation. Evidence own that a discordance ‘exists’ between the 
results given by tt in northern and southern hemisphere, so that a different 
‘position of pole is ndicated accordi 


pit, Journ, 29. pp, 257-280, May, 1909.)—Discussion of the shape, of the sun, 
assuming that it is in a state ¢ eqniibeass, rotation, and some of the on- 
of its ‘possible oscillations. On the hypothesis that it, is ro 
gut, oscillations, it is found ‘the form must be, nearly an o 
the difference, between the and polar diameters 
“Vas from. the earth. From other considerations, however, 
it is to be, expeeted that such, amass as the sun may undergo oscillations 
, whose amplitude and character. will on the nature of the disturbances 
‘producing them, with periods affected Lf the mass, density, and clasticity of 
ane From an analysis of the efféct of a di illation 
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a change corresponding to. about one stellar magnitude... fact, an-extreme 
obtillation..af im the: sum’s diam; would 10 per cent. 


variations. of solar ‘radiation, reeondad by Langley and! Abbot: The author 
examines this view by hacmonics \of | the second oriler, 
and compacisons with results\obtained by Kelvin and, Lamb are given. Addi- 
tional references are made to the possibility of extending the same theory td 
C. P. B. 


apy May, 1909. Papet read before the Séc: frah¢. 
Author has fortter note (Abstract No. 1812 { 

results wotk 6h’ thé sumitit’ Mont “Bland. Further 
riSotis with's special actindtheter ‘have Béen’ inade, Indicating solar 
th 5,567°'C. (abs.).’’ The ‘coefficient of ibsorption oh 

Blanc appears to be constant and equal to 0°084. +E to got 'B. 


gild a solar. i nit dia, proje 
iath., whi been ‘by. m 


tric atc § oré than 700 absé bsérvations made by. +i 
altity es éudon and Blanc, the coefficient of 
ithial Mont Blan has been fixed af O01 


Centre of the sun’s dise’ was tos determined fo 

é mean temperature 5,860°. This would indicate that’ th —_ value 


bg.measurements of the. constant iati 
was a determination of the fo 
er it would be outside the smosphers, "The fesults of 
Pom on Sept. 15, 1908, and the values, 2020, 2-084, are in very 
Bred acces accord than 0°5 cent, Recent observations 
‘Suh, being 6,200°C. (dbs.). Corisidte 
differéricés have’ ie of ‘etlerg the 
at various epochs.” "Th in "1908 ‘the’ violet’ region was decid 
Ker'thaa’ ‘a8 wily the'itensity of ‘the’ red” 
to mite é té'in: 


‘of ‘the ted for 1 “1906 [A 
dicating’ that the “i ther id” 
se vd per'te 
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tiation of poblishéd 1908 The 
wad only ty visible, a 
ancé. “In every case’ the adh distor. 
tions’ of ‘the given! showing the!-varlous 
observations, with the type! of spe group and corresponding behavioar. of 
the hydrogen line. A. L. Cortie. (Ibid. pp/'600-610)—The ‘teversals have 
Riera ad taken place in the earlier or disturbed periods of the life- 
histories OF the spots’ exathitied!’ “Phe aréa betwee the’ two of a 
seat of the rmhajority of appeatantes of dark’ Th 
column of percentages a great increase occurs between Jan. and March. 
There was dlso“a great décfitié both ‘in ntithber ‘and areas "of »spot! groups 
od, but the ‘diurnal range 6f 


1867. “Monochromatic holographs of Sun with Light! Dee. 
landres @Azampbuja, Rendus, 1 pl 1289, Ma’ 
10, 1909.)—Tracing the varying appearance of the’ aréas depicted’ 
spectroheliograms of the solar surface, it is shown that they idrdabe! both in 
brilliancy and extent with incr altitude above the photosphere. Using 
a moré’ powerful ‘spéctrohéliograph, with secondary slit of ‘silver glass 
ofily 0-08 mini. been: possible’ to” isolate’ light from ¢ither “the 
middie or the edge of the 'H, ‘line, ‘arid the two resulting images ate fourid to 
present important’ differences, Direct photographs ‘ofthe’ line’ with ‘a 
slit and high dispersidn show the line to be situdus, atid ‘this fact 
Cc. P. 
1868. Solar ‘Activity Petiodof 85 Eaéton. (Konink. Akad. 
Aristerdam, Proc. 11. ‘842-847, May 24, 1909.)-An_ investiga- 
tion has been made by E. Dubois! of ‘the oscillations ‘im Jevel.of the subsoil 
water in'the dunes of Holland; indicating a periodic rise and fall agreeing da 
a remarkable way with the’ 85+year variations of ' phenomena 
described by E.’Briickner. W. ‘Lockyer tried to show that;a:similar 
period ‘exists in the fluctuations of solar activity and’ terrestrial magnetism, 
deriving the period mainly from the form and amplitude of the sun-spot area 
curve sirieé 1884. Eastomgives reasons for doubting the validity of this jong 
solar period, showing thatithe real course of, the solar agtivity sey + 


376-277, May 6, 1909 ‘talciilating the ‘force ‘reqaired ‘to’ Hold the 
moon, in its’ orbit, the gravitative force ‘with distance ‘must’ be 
taken into When ‘this’ thé force ‘comes BF tons, 
bue wwe of} to wel ore 
L. Ontangerand. (Comptes Rendus, 148. pp. 1577-1579, 


1909.)—It 
author “has hy of ‘the’ ‘entite dist’ By 
of Of 10°fo 26 ‘min: ‘At*the 
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Pholographs of Fupiler. J. H, Reynolds, Astronom. Soc., 
Monthly Notices, 69. pp. 611-512, April, 1909,.)—A series of photographs were 
obtained with the 24-in. coelostat reflector of 88 ft, focal length, the 


satellites, the exposure being about 8 sec. for an equivalent focal 
of 180 ft. The most characteristic feature of the photographs taken during 


1872. Fupiter’s Golidean Satellites. ‘R. T. A. Innes. 
Soc.,,Monthly Notices, 69. pp.. 512-588, April, 1909.)}—Observations of the 
four larger Jovian satellites, made with a 9-in. Grubb refractor and positive 
eyepiece giving magnifying power of 70. The details are given under the 
surface markings, &c. 

1878. Remarkable Transit of $upiter’s Third Satellite. R.T. A. Innes. 
{Astfondm. Nachr.:Nox 4,824. Nature, 80. .pp. 409-410, June 8, 1909. 
Abstract.)—Observed at the Johannesburg Observatory on April 8, 1909, the 
‘transit of ‘Ji. showed certain peculiarities, Before and after the transit 
the:north polar cap and the dark marking along the north torrid zone of the 
satellite were noticed. . When about three-quarters across a double dark spot 
‘was.seen; which near ‘the 


“4976. by Night ont Day. Ww. Very. 
phys. Journ. 29. pp. 825-827, May, 1909.)—-It having been announced 

C. Nordmann tliat “in many cases, especially when it is very clear, the 
distribution of atmospheric absorption in the spectra of the stars appears 
to be. notably differcat from what it is when studied in the solar spectrum,” 
Very,attempts, to prove that this is only apperent, and may -be due to the 
great. sange .of sensitiveness of the eye for different colours. So far as 
photometric comparisons are concerned, the eye is much more sensitive to 
violet.at, night in a feeble light than by day in strong illumination. How- 
ever, even this cause is insufficient to reverse the usual great absorption 
of ultra-violet rays at very low altitudes of the sun, and Nordmann finds that 


when exceeds 70° the da law of intensity is 


wis 
of F nt Stars with Proper Motio 
(Roy. Astronom. Notices, 69. pp. 
comparison and examination of 80 plates in the zone + 26°, it is shown t 
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eclipse of June-8; 1909, the new Lumiére plates diquette 

exposures, of 2,8, and 4 min, being eq | 

f of the International Chart. The ,cesults showed that. the durations were 

anderestimated, and. that 5. min. would have been required, The 4-min. 

| exposure showed almost the entire disc, but only the brighter portions were 

visible with the shorter exposures. A. EL 

enlarged from three to times a Cooke negative lens. 

the 4908-1909 opposition was the lack of contrast. between the belts and the 
7 zones... Visually the belts now appear of a light brick-red Colour, the prin- 

gs cipal exception being the north equatorial belt, which is dark grey. This 
| distinction is well shown on the photographs. C. P. B. 

V 
1s 
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the number of. stars with large proper motions is not much greater fora plate 
in the Milky: Way containing 800 stars (than, it 


1876.) Peculiar Spectroscopic E. B. Frost. 
20. pp. 284-286, April, 1909.)}—Special interest is centred in stars of the Orion 
type in which chief lines aré broad, while H and K calcium lines aré‘natrow 
and sharp, ¢.g., 8 Orionis and g Camelopardalis. Moreover, the velocity given 
ees ae that given by the diffuse lines. Twentysfive 


n found showing this spectrum, B. 


1877 Oxide Flutings in of Ceti. A. (Roy. 
sate Soc., Monthly Noficés, 69. pp. 508-610, April, 1909.)—It has 
‘been shown in previous papers that nearly all the characteristic flutings 
2 or Thiet type Sars are prodeces By the 
titanium oxide. For the comparison use has been made of the excellent 
spectrum of o Ceti (Mita) obtained. by Slipher at the Lowell. Observatory 
[Abstract No. 977 (1907)] , and a reproduction is given showing'the coincident 
prs in the stellar and laboratory spectra. The titanium fluting speotttm 

from the arc flame when a considerable quan of the sub- 
on iron poles, The two spectra the. greater 
part identical, and the wave-lengths of the more conspicuous Alutings are 
shown in tabular form. In each group the more refrangible .co 
is the strongest, except in the third Aating. From a detailed study of these 
spectra, it.is seen that Duner’s band 8, Rowe band yet com- 
pletely accounted for, Besides t the , the spectrum. 
bright lines of hydrogen, and certain metallic lines which Slipher has sown 


29. pp. 808-812, May, 1909.)—An investigation to determine if the 
plotted from an absolute scale of photographic magnitudes, can be repre- 
seated by the satellite theory, shows that the mean light curve.is reproduced 
with great accuracy. The observed asymmetry may be found to be unreal, 
but in arly case is only disturbing on part of the curve near minimum; A 
set of computed elements of the orbit are given, enn Gat ea 
B. 


1379. ‘Radium:.in. Shires, Nebula, and: ‘Star, Clusters... M,.B, Smydes. 
(Science, 29. pp. 865-869, May 28, 1909.)}—From a comparison of the pub- 
lished spectra of radium emanation [Abstract No. 2548 (1904)] the author 
adduces a possibility of .transformation of 6 chemical elements at various 
stellar temperatures. ‘The lines photographed ‘various spital nebulz ‘at 
the Lick Observatory by Foth’ are’ compared with the ‘spectra’of radiom 
by Ramsay, Rutherford, &c: Varidtis Coincidences’ as far as thé third” place 


debe, Binary Variable Star RZ Cites. j. Stein. (Astrophys. Journ. 
light-eurve, 


Cc. P. B, 
the Stability of Facobi’s Ellipsoid. Darwin, $0% 


sh 82. pp. 188-189, May 6, 1909.).. 
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Method? of Levelling Potished Surfaces for Microscopic. Ecamination: om. 
1Baemann. '(Metallurgie, 6. pp. 407-408, June 22, 190% Comnranication from 

. the’ Materialpriifungsanstalt:an d. &. te¢hn. Hochschule, Stuttgart. }—~Describes some 
mens for microsdopic. exarmihafibn. L. 
w 11882. Microstructure of Portland Cement. Stern. Matexialpré- 
fvuagsamt, Mitt..27. pp. 7-26, Abstract No. 1895 (1908),}--Numerous 
Photomicrographs, 


Uepp. 1 h, 1909.)—-A series of experiments is described 
motion, y= o/{T/M), and /(T/M) 
y vat The apparatus required consists merely of two rubber 


¥ 1098864. [The | Wave making Resishiince loft Shiga» A: Theoretical», and: Practical 


Hag Cli, Atl 
Speed and its nfluence on the After-effects. P P. Ludwik. 
1 Me 10. pp. 411-417, June 16, 1909.}—Describes with 9 tables and 9 curves 
ints on the élongations of. wires made (1) with various constant loads and 
With ‘vations constant speeds of elon ongation. EB. 


March 15, 1909.)—From seismographical ‘data obtained 
Irkutsk; 4nd Tiffls, the author has‘ calculated the distances of the épicentre 
for the two earthquakes’ of March 12 and 18, 1909, respectively. The results agree 
‘well athong themselves, those for March 18th a: confirmed by information 


-Gritvi tation: lat) ‘Distances. (Phys. 
10: Pp. 260-261, April 15, 1909. vetting of attraction formula at 
A Roree uf Lelestial Wilde. (Mant 
ehestes: Lit. and, Phil. Mem..58. 2 pp. 149, 1908-1909.}—Remarks drawing 
attention to the Newtonian definition of momentum as being identical with moving 
foree, whereas the latter involves the square of the velocity impressed on the moving 
body. Calculations are given in detail for the fall of the moon towards the i. 
1640-1641, June, 14, ,1909)--Details of the 

8 serious 
may prove important... C, P. B. 
4. 


1990. Orbits of Spectroscopic Binaries. R. H. Baker and F. C. Jordan. 
(Publications of the Allegheny Observatory, Vol. 1. Nos. 10, 11, 12. Nature, 80. 
p. 229, April 22,1909. Abstract)—iJp the first paper the star a Virginis is discussed, 
the final elements 4-01416 days, eccentricity 0°10, and ent 
axis “6, The second paper deals with » Hercatis) 
third with « Coronz Borealis, in a similat miantiet. 
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& lo olene Leqioning vot (oneiq) oft jo 
eidi Jo awd bodiom woa of T beonsonewg 
2891. Dawblerimage Caelostat for Lunag, Determinations... E, B. Wade. 
(Gaira, iii... No, 80); 64 March, 1909. 
gned originally for, lunar determinations, of longitude (Abstract No, 136i 
af finding the moon's, position when the longi- 
is known. The two mirrors of the former instrument. are combi in 
a map ter having two inclined faces, one of which is arranged to reflect 
the moon’s image, the other the stars in the required region. To obviate 
difficulties die to, the middri’s midtion an adjustable prism is adopted, and 
then the resulting photograph shows the lunar image amieng-a ‘tet of star 
Cc. P. B. 


1902, Reflecleniof the Wilson Siler: 
Ritchey. (Astrophys. Jootn. 29. pp.’ 198-210, April, 1909.)—The»tdlescope 
wa$ ‘completed in Dec.}1908, and the first series of tests indicated thatthe 
pettéfmance the instruitnent was Very perfect im all respects. ‘It has beeh 
designed to act in four different ways, according to the nature of the 
.thvestigations to be made with it. About 95 per cent. of the weight (some 
28 tons) has been taken off the bearings by floating the head of the polar 
‘axis a‘mercuty though; the mounting ‘being so designed that the of 
feature of interest is the ‘new system of Coristruction employed for 
dome. This isthade’ of ‘steél, with airtight windows, ventilators)’ &c., 
120 that afters night's workstie whole'of-the air (190,000 ft.) can be 
‘encldsed duting the day. ' Phe roof and walls are double, and by this means 
it is' hoped that it may be possible to*keep down the variations of témperd- 
ture. - Comparisotis ‘with the performanice ‘of ‘thé mirror constructed 
‘by Ritchey ‘at "Yerkes show that the definition of the  60-in. is “decid 
superior, and the mounting being found quite rigid it will doubtless ‘be 
sible to extend the work oh ‘stellar: spectra sind forms of celestial objects 
‘tuth beyond 'préseiit limits. 


In the preliminary tests, of 


ere a bated to strain, an after consultation with fhe makers of | > gi: 
dec ed to. have the | prisms feannealed. After this they were fe 
d it was. fhe definition had been very greatly improved. 
may be “useful to other workers is prisms 
if their lack of homo is du 
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so that the reflected light is circularly polarised. But the so-found prin- 
cipal angle of incidence has another characteristic property : the azimuth 
of the restored (plane) polarisation is for the principal angle of incidence a 
pronounced minimum. The new method here applied makes use of this 
principle. A series of angles of intitlen¢ei and corresponding azimuths are 
measured: that angle of incidence, whose azimuth is a minimum, is 
the" priticipal ‘angle ‘of ‘incidence, ‘the ‘corrésponding azimuth 
the principal wimuth. “The half-shadow apparatus of Li ich was tised 
for’ the ‘azimuths; source of light being a a quartz” m lamp by 
The results are contained in 21 tables, electrolytic ‘nickel and 
liardened steel being dealt with: chicf results are ‘itimatised in'the 
Single ‘table below 


G 460 Hg, | i 1-762. 619 58°6 } 


oft io .ineo tor of OF enor EH. B. 

"1805, Motion,of the Energy during Total. Reflection... A. A, Eichenyalid 
[Richenwaid]. (jurn.:,Russk, Fisik.-Chimitesk,, ObSdéestva,,41. No. 8. 
pp- 181-158, 1909.)—Defining .a light-ray as stream-lines of energy, and 
regarding these stream-lines as being everywhere perpendicular to the 
magnetic and electric lines of force, the author gives a graphic explanation 
of the process of total reflection... In, such case there arises in the. second 
medium, a phase-difference of the X and Z components of the field intensity, 
rotating fields. being formed in.the ZX plane. Consequently the energy 
Stream-lines must change their direction with the time and position. The © 
figure representing the lines of force and energy str stream-lines moves in the 
direction of X with a uniform yelocity, which is equal to the phase-velocity 
along X. In the first medium all the resultants of the incident and reflected 
rays exhibit quite analogous phenomena. The lines of force here form closed 

es, which, without altering phepenmovs in the direction X._ The 
forms a standing wave, periodically in’ the direction X. 
‘On account of the conditions at the limiting surface the lines of electric 
under refraction even when there is total reflection, and partially enter a 
medium ; at the same time energy also enters the Rage medium, 
different times: for different places on the limiting su ace. The energy 

e light-ray, which enters the second medium at any place, is is’ Only | 
ceptible af an OP dep th below the surface, as it immediate 
ne and passes out at another part of the su into the 
first medium ; the ray thus reflected. P. 


, March, 1900.)—This, is a continuation, of the subject of a former 
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article [ste Abstract No. 1025 (1909)}) and Goncludes' with the’ 
statements : (1) As “fuininows pomt'”’a rectilinearty vibrating electron was 
assumed. When the spherical wave diverging from such a “point” is 
mechanism brought ‘to afocus, the electromagnetic field at that focus is finite, 
(2) If‘ one considers the wave approaching the focus and ‘then passing away 
from it, then the electric vector suffers a change of algebraic sign at the 
focus, the magnetic vector meantime remaining unchanged. (8) These rela- 
tions ‘may be’ ‘médified (as, for example, when 'a lens is used for prodtici 
the focus) by the diffraction at the boundaries of the fadiation,so that both 
(Ann. d. ‘Physik, 29. 8: °ppi''588-666, 10;°1909:)—The atithors have 
measurtd the refractive iridices of ethyl eth tybenzalamino-a-methylcinnamate 
and ethyl! for the isotropic phase and 
ordinary ray of the crystalline liquid phase. The principal extraordi 
indices have been obtained by means of the rings formed in ree em 
polariséd light’ The indices vary considerably with the temperature. 
double refraction of these substances is quite twi¢e as great as that “of ‘dald+ 
spar, In’ the’ two crystalline liquid phases the two substances follow quanti: 
tatively the same law do solid Wniaxial’ erystals’;* this obsérvation ‘is 
regarded "as farther’ strong against the’ etnuision” theory” of 
1808. Eviptic Polarisation. L. Cracovie, Bull: 
I. pp. 25-87, 1909.)—Discusses some further ‘points in the ‘theory of cittatae’ 
dithroisin in’ maturally'adtive media [see Abstract No. 1940 (1908)}, dr the 
unequal extinction of the circular components into which a linearly’ 
of’ light can be resolved. The orientation of the resultant ellipse does 
not obey Babinet’s rule, which states that the fastest ray is the least absorbed. 
Im thono-electronit media the reverse of this rule’ holds good. The new rule 
is tested by Cotton's results,’ Obtained 


1800: Potdristng ‘Effect of Coelostat Mirrors. C. St. Joba. ‘(Astro 
an Journ. 29. pp. 801-804, May, 1909.)}—In discussing the investigation of, 
the Zeeman-éffect in sun-spot spectra at Mount Wilson it was recognised that. 
circularly polarised light would become elliptically polarised by reflection 
from | the silvered surfaces of the co¢lostat mirrors, and that its effect would 
vary with the angles of incidence, and hence with the position of the sun. 
Light of a known degree of polarisation was allowed to fall on the actual 
mirrors used, and the resulting change by reflection from the mirrors\méasured 


Vita Sci. 27. p. 402, May, 1909.}—In’ Tyndall's well-known experiment with 
motes of mastic suspended in water there is a remarkable ‘completeness’ of 
polarisation of the light teflected or scattered at right angles to the impinging 
beam. With a doublé-image prism only one of the! beams is’ visible‘in the 
turbid water. Barus ‘has found in making the experiment with dense fogs 
that there is‘an almost entire’ absence of this ‘discriminating character, both’ 
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beams being always in, view andjabout equallyiatensp. ; The fogs were, 
duced, with, phosphorus npclei, and, the.equally brilliant,beams on examination 
with a nicol, were found to be polarised at right toieach 
last observation indicates that the vibration, which. is, outside, bas. 
90? in a.hopizontal, plane after-entering the fog-chamber. 


on 4401.. Intensilies of Caleiums Calcium Lines in Furnace Spectra. 8, Kiage {Astro 


the calcium spectrum, special attention being paid to some 20 lines between 
18, The results show that very conspicuous, changes ocour with 


vd 


H, Buisson. (Comptes Rendus, 448, pp, 1240-1241, May 10, 1909,)--The. 
authors have previous note. [Abstract No, 786 (1909)) the results of 
comparisons of the. wave-lengths of, lines in arc spectra and the solar, spec- 
trum»,,,.In, general it,was found. that,the displacement, passing, from ‘the, arc. 
- toysum, was a few thousandths of an Angstrém unit towards, the red; this, 
increase of wave-length has been ascribed to pressure in the solar atmo- 
sphere, corresponding to about 4 of fatmos., By examining the spectrum of 
the arc in vacuo many of the anomalies were explained by action of atmo- 

sphetic pressure, on, special lin¢s, The direct comparison, of arc in naguo 
with the solar spectrum shows.a constancy of to of 


state ion 


1408., The Flame-spectra.,of, cerlain Ge. 
(Zeitschr,, wiss.. Phot, 67,.Pp,, 279-285, July, 1909. Translation.)—The flame- 


spectra are described of, nitrogen, phosphorus, arsenic, and antimony as 
obtained with a coal-gas and air-blast flame and a Gouy disintegrator. The 
consist of ban hich are very regularly distributed. In the case of 
‘sb'there are 4 preat number of lines which in appearance app proach 
Pe c-spectra, As the spectra are mainly confined to the region below 
, the author points out that it is bergenor 0 speak. of, the e absence 

at presence of these in the § sun, since, the solar does 


it no ot Bewolls to someb.awoud 

1404. ..Phosphorestence at: ony. ‘aiid J. 
andi H. Kamerlingh:Qnnes. )(Konink.. Akad: Weterisch: Amsterdam, 
Proc, 12. pp. 76-88, June 25, 1909.)—The phosphovescent) spéctra ‘of uranyl’ 
salts are dealt with in this paper, the observations being made at temperatures 
of, BOF, 20°, and 14° abs. It is noteworthy that the. phosphorescence of these 
does not,decrease as the, temperature is lowered and also that it 
vanishes when the exciting light is removed... The bands of the spectra which, 
temperature, and, that of \liquid air undergo, subdivision 
into lines, become groups,of even, finer lines. at, the temperature of liquid, 
hydrogen. With decrease of, temperature the emission maxima shift, towards. 
the. shorter, wavelengths, but the shift is not proportional to, the, temperatuces. 
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change, and it is very possible, that; with the of temperature the bands. 
asymptotically approach.a Jimiting.position.,, The spectrum. definite salt: 
consists of definite, groups, which, thongh not quite the samp, stillishow,.a, 
very small difference. between sugcessiveigroups -.T he, bands which eccupy,, 
the same the, different, groups ace galled, by, the anthers; 
homologous bands, The differences between the frequencies of two suc- 

cessive homolegoys bands is practically constant, not.only, for the same; but 

also for all series of homologous banrs of the same salt,,.Further, thewvalues, 
of this constant for the various salts differ but slightly from ach, other. Ie, 
certain gases it was shown that.gertain bands can, become. either, emission of, 
absorption hands, or, in other words, it,is possible to newexee some) of the. 


"4408, Radio-actiity of, Salts of Po and; G, Vaven,, 

ptes. Rendus,,.149. pp made to 

the fa tive property of potassium ‘actional: 


and, McLennan, and. would. seem. fairly, 

not due to some, unknown, 

from be deviated by -an.electric d, and it is now proved. 

that they.can be deflected magnetic field jin a direction which. indicates. 

manner € apparatus 


June 28, 1909,)——It is admitted that the a:particles, by the 
various radio-actiye differ, ony by, their, yelocity of projection, Lf this 
is the case, then at, the samé. distance from the end "he 3 course all. 


a-particles. should present Similar 
experiments isto verify this point. .Wor 
same apparatus, and to employ active mye finitely thin layers, one is, 
able to. show ya curye. thé, ¢-tadiation, active snbstange, and. to 
compare the curves corr ponding to.the different substances... If the sone 
is true, and. all the curves are constructed the same Scale, th 
they ought in roy to, be, superposable, . Experiments are, carried ‘out 

polonium, RaC, and AcB,, .To obtain. comparabl 
unequal activity of the products, employed, after each experiment. a first. 
curye.is.constructed having for abscissz. the distances from the squrce. to 
ionisation vessel, and for ordinates the amount of, produced. 

for RaC is diminished by the amount, due to,4-rays,, Variations of 
and. pressure are, also allowed for.. Several curves te one, another 
are constructed for the, same substange by, reducing all, 4o a, common maxi-. 
mum, and a mean istaken of all the curves so obtaiued,., Such curyes for. 
RaC and, polonium, practically coincide, 3, that. if,jt,is, allowed that the, 
course in air of a-particles of RaC jis 8 cm;more than, that of a-particles of 
polonium, these particles appear, identical, Op the other hand, the curve. for, 
AcB quite different, from. these, In. the decrease ol activity, 
starting from the maximum takes place much Jess quickly in this.case., .Two, 
explanations are, offered, to. account for this, (a), that, the properties; of, a-pays. 
vary with the matupe of the bodies and (>) that all a-particles, 
are identical, but that the radiation Smploying source a. 


~ 
> 
uO 
re 
, 
4 
a 
be 
Ps, 
%. 
3 
hes 
ey 
4 


472 SCIENCE’ ABSTRACTS. 


surface made active by contact with actinium emanation is a complex one. 
The first is discarded on account of the closé resemblance between the 
curves obtained for RaC and polonium. An attempt is: made to construct 
a’ theoretical curve such ‘as would be due to a double source of a-rays, but 
it does not fit ‘well! with ‘the’ experitnental one obtaitied for°AcB. | AVE. G. 
1407. Ionisalion in various Gases by Secondary y-Rays.’ R.D. Kieeman. 
(Roy, Soc., Proc. Ser.'A. 82.' pp. 858-877, June 80,'1909.)—The author has 
previously described some experinients carried oat with secondary 
emitted by various substances exposed to the primary y-rays of Ra [see 
Abstract No. 1096 (1908)]. It was found that’ the secondary rays are, on the 
whole, softer than the primary. It was thought, therefore, that the ionisation 
Catast by secondary y-rays would probably differ in many features from 
bbthinied by primary rays. A set of measurements ‘on the ionisation 
produced in various gases by secondary y-rays is therefore undertaken. 
It is found for air and ethy! bromide that the ionisation is proportional to 
the pressure between the limits of pressure used, so it is thought unn 
té' make further experiments with different gases in order to show that the 
iditisation varies with the pressure in each case. The  hatute’ and causes of 
the “ionisation in’ the chamber are next considered, then the means of 
obtaining the various gases and vapours used, In the experiments, radiators — 
of zinc, carbon, and lead are used, and the experimental results obtained are 
given in tables. In the first table the ionisations obtained with ‘the primary 
yitays, the 6-rays of Ur, and the a-particlés from Ra are given for com- 
parison. The second table contains results obtained with soft and hard 
primary Roéntgén rays by McClung, Strutt, Eve, and Crowther. From the 
results it is deduced that the ionisation values for ‘the prinrary and secondary 
y-tays can be ‘divided into three sets, the first consisting’ of gases whose. 
molecules are Composed of atoms of H, C, N, O, S, Cl; the ionisation values’ of ’ 
these gases are practically the same for the primary and secondary rays in 
the case of each of the radiators used, In the chile containing atoms 
of ‘higher atomic weight than Cl, however, there are considerable differences" 
with primary’ and secondary rays, which depend on the nature of the 
radiator. “Thus the ionisation in the first set of gases, and ‘probably in ‘all’ 
gases (except hydrogen) composed of atoms of low atomic weight; is practi- 
cally independent of the penetrating power of the y-rays.” A comparison of 
thé fonisation values of gases of the first set obtained’ with a-rays ‘and 
and the primary and secondary y-tays shows that they are approximately the 
same for each kind of ray. The second set in the table consists of gases 
whose moléculés contain at least one atom which is of greater ‘mass than the 
Cl atom: ‘The ionisation is greater in these gases with secondary rays than 
with the primary. The difference in ionisation increases with the atomic 
weight of the ‘heavy atom in the gas, and is greatest with the carbon radiator, 
and smallest with the lead radiator. “When ionisations Obtained with the 
a+, B-, and y-rays for the ‘gases of this set are compared with one another, 
itis seen that on the whole’ they vary considerably with the nature and 
quality of the ionising agent. The third set in the table contains ‘only 
hydrdégen: The ionisation in this gas is found to be smaller with secondary 
than with primary rays; the ionisation thus increases with the ‘penetrating 
power of the rays.. The decrease is greatest with the carbon radiator’ and 
smallest with the lead. The ionisation in the various gases, omitting hydrogen, 
is approximately an additive quantity. It is shown that the sensitiveness of 
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The departure \of- hydrogen from the additive law, and, the increase. of 
departure with the increase in the softness of the ionising rays, adds another 
anomaly to the list for which that. gas is already noted. It is, probable. that 
these anomalies are due to. the same cause, which: is:probably a departure in 
the arrangement of the forces of constraint holding the two atoms, ofithe 
molecule together from the arrangement in the case when) hydrogen is 
combined with other atoms, The nature of the secondary ‘radiation from 
a plate is also found to depend on its direction of propagation with respect 
to that of the primary rays. It further appears that we cannot compare the 
ionisations in gases with the absorption of, solid, materials unless we know 
how the absorbed: energy is distributed between the electrons.of high and 
slow speed. (See Ahetmot No. 


1408. Relation of Recoil Phenomena to the Final Radio-active Product of 
Radium. J. C. McLennan. (Nature, 80. pp, 490-491, June 24, 1909.)— 
Experimental evidence has been obtained by Miss Brooks, O. Hahn and 
L. Meitner, Russ and Makower, Debierne and. Kennedy, which shows that 
when the expulsion of an ¢-particle. or B-particle takes place the om 
undergoes a recoil; and this has been used in collecting disintegration 
products of the radio-active elements [see Abstracts Nos, 2614 (1904), 474, 
649, 1058 (1909)]. The, question naturally arises of a possible connection 
between. this phenomenon. and the final transmutation product of Ra 
RaG, (polonium). is known, to emit «-rays, and when deposited on a plate 
of copper to emit a feeble 3-radiation, The recoil, phenomenon should mani- 
fest itself here in the projection of atoms of the final radio-active product 
from such RaG-coated plates. Evidence of such projection has recently been 
obtained by V. E, Pound. . An insulated copper plate A about 8 sq. cm. in 
area is coated with RaG and placed in a highly exhausted vessel facing a 
second insulated copper plate B. B is joined to an electrometer, and the 
electrical charges which it acquires under various electric and magnetic 
fields are observed. With moderate electric and magnetic fields the form of 

per iy. curves shows that at least three types of’ radiation are yore 

: (1) a-rays emitted by A ; (2)’ easily absorbed b-rays emitted by A ; 

easily absorbed secondary’ radiation, consisting’ of negatively 
particles emitted by B. With higher magnetic fields an’ entirely new 
phenomenon appears, especially if plate A is charged to dn fnkcredsisighy high 
positive potential } for in this case the positive charge acquired by B gradually 
increases, As such high magnetic fields are sufficient to prevent the secondary 
radiation from leaving B, and the high positive potentials sufficient to retain 
the é-radiation on A without affecting the a-radiation, it seems evident that 
the rise in the positive charge acquired by B is due to the existence of a 
radiation of negatively charged particles from A which have hitherto escaped 
detection, but are in these experiments deflected by the magnetic field. 
When A is neutral or negatively charged, the application’ of the 


its mass. Such a isaonnenne would give definite information gue’ the 
being continued. A. E. G, 


1409. Heat of Polonium. W. Duane. ie Rendus, 148, pp. 1666- 


1667, June 21, 1909.)—In a an account was given 
VOL. XII, 


the rest atoms of RaG, we have in the property that it is projected with - * 
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of a-very'vensitive method for: measuring small quantities of heat [Abstract 
No) 1073 An-experiment, using this method; is now described, the 
object’ of which is to measure the -heat given off by polonium. In order 
to find out whether the heat set! free by the radio-active ‘bodies is equivalent 
te the en ofthe tays from those bodies,.a comparison is made between 
that ‘by polonium and that by Ra deprived of the emanation and of 
the induced activity.’ Both these substances give off only a-rays, and these 
have neatly equal free paths. ‘That the comparison may be satisfactory the 
salt mast*be thin layér so that the @rays ttiay not be absorbed by the salt 
itself, and also'the ‘ionisation current must be easily saturated, A method is 
explained by which these conditions are fulfilled. It ts found that the Ra 
which. produces an equivalent ionisation to that of the polonium used, gives 
. also approximately the very amount of heat; this, it is bes i is 

vourable to the hypothesis hat the heat developed these es is due 
to thie kinbtic energy of the a-rays. A. E. G. 


Of Tewiperdbure on the ‘of Uranium x 
RW. Forsyth, (Phil Mag. 18. pp. 207-209, July, 1909,)—Expériments on 
the tate’ of production of UrX jn specimens kept respectively at atmospheric 
temperatures and at 1,000°'C. are described. “To prepare a salt of uranium 
as free’ ‘as possible fromi’ UrX, the method previously described by Crookes 
is employed. The oxide so obtaitied fs divided into’ two equal portions ; 
thesé are énclosed in quartz tubes, otte being kept at the temperature of the 
laboratory, and the other! heated ‘Yh a gas muffle firnace to a temperature 
bf 1,000°'C. ‘The raté of formation of UrX is studied by measuring the §-ray 
activity by means of an electroscope. It is found if all cases that the change 
iti the ratio’ (cold)/(hot) is ‘not sufficiently decided to show that the rate’ of 
production of UrX at 1,000? C. is sensibly, trom that at ordinary 

"4411. Distribution of thorium i in the sere Surface Materials, J. Joly. 
(Phil, Mag. 18, pp. 140-145, July, 1909.)—A continuation of the author's work 
on this subject [see Abstract No, 1058 (1909)].. In the present paper results 
are given of determinations.of the thorium content of 51 specimens of r 
le the, St. Gothard Tunnel, The means of the determinations for the 

tunnel as or 


Granite and gasiss of Finsteraarhor Massif. 185. | 9% 926. 
Altered. sediments, Ursernmulde O97 |, 49 144, 
hist ed &c., of St. Gothard Massif ... 89 116 
sediments, Tessinmulde.. | OBL |, 100 


The Ur is computed on: Hotewoou's measurement of the equilibrium amount 
of Ra in In the author's addréss to Section C, 
Brit. 1908, he drew attention to the correspondence between the 
ram of thé St: Gothard ida the distribution ot temperatur 
ks as’ observed the tunnel, suggesting that 
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the observed gradients may, in fact, be referable to radio-activity, wholly or 
in part. It will be seen that the radio-active energy due to thorium must 
also be predominant in that region of the tunnel in which the temperature 
gradients were found to be steepest ; ‘that is, in the Finsteraar granite, which 
is richest both in Ra and in Th, The thermal value of the latter element is 
not determinable without a knowledge of its rate of transformation 6f an 
experimental determination of its thermal’ output when in equilibria with 
its transformation products. A misinterpretation ‘of a’ pastage ‘in “OF 
Soddy’s papers led the author to believe that ‘Soéddy miaiitained ‘the’ prob 
ability of equality between the rates of brealt tip of Th and Ur.” Soddy states 
that he did not hie) to express that view. As in thie ‘cast’ of the collective 
radium measurements now in our possession, so ih case of thoritim 
according to the author's observations, sedimentary mattrials appear to reveal 
loss of radio-active materials. ‘That Th'ig & dis- 
ted constituent of the earth’s crust, and enters into Br. epsom of 
deep-seated materials seems established by its universal presence throughout 

so. ee and complex a region: as that traversed by the Alpine’ tufinel, as 
well as by its presence in plutonic rocks and lavas of many ages and from 
AW. 


PY 


July, 1909.)—Describes fresh determinations of the amonnt of radium present 
in sea-water, the specimens being taken from the Atlantic at various places, 
and at once placed in clean, new bottles. All possible precautions were taken 
to eliminate error, and the mean result for the six samples 9 xX 10°* ga: 
This is only about 1/17 of the value 16 x 1 

ed by Joly, but agrees fairly well with the value 6 x 1 reviously 
obtained by the author, It is also shown that when testing for thé quantity 
of radium emanation present in a given solution, about equal accuracy is 


May, 1909,}—A more compléte treatment of the subject dealt with in’ Abstract 
No. 481. (1909)}, giving the author's conclusions as to the methods to be’ employed 
“1414, Improvement of Interference 
eB , Gesell., Verh. 11. 6. pp. 141-145, March 80,1909. Physikal. Techn. Reich- 
sanstalt, Charlottenburg.)—Forms of prisms, suitable for improving the interference 
spectroscope, are suggested in addition to the method described by v. Baeyer [see 
Journ, 29. pp. 290-800, May, 1909.)—It is well known that the camera objectives in 
general use for stellar spéctrographic work have a very limited field of good defini- 
tion, about 2°, covering in the usual dispersion of three prisms, about 200 tenth-metres. 
Numerous objectives of varying type have been examined with the Ottawa spectro. 
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W, Meissner.. (Zcitschr, Instrumentenk. 29. pp, 98-108, April, 1909. 
munication from the Physikal.-techn, Reichsanstalt}—The author deduces 
expressions for the following corrections to be applied to enclosed thermo- 
meters, the capillacy. stems, of which are widened at various points : (1) the 
fundamental correction for thermometers consisting only of mercury and 
kind of glass; (2) 4, the correction for different expansions of bulb 
capillary ; (8). 4s, correction for different expansions of scale and capillary ; 
(4); 2, correction for the scale being fixed at a point other than the zero point ; 
(6) ds, correction for the expanded portions of the capillary, and (6) as, correc- 
tion for the variation of f% from zero., The sum of the cortéctions 2%, és, 
and 4, is given for various readings on thermometers reading (1) from © 

77 85°,C..; (2) from.0° to 60° C.; (8) from + 50° to + 100°C. ; (4) from + 100° 
to. 200°, C.;, (5) from, + 200° to + 800°. C., these sums being the numbers 
toybe added to the readings of the thermometers to reduce them to the indi- 
cations of thermometers of the same kind of glass with scales engraved on 
the: stems, [Compare/Thiesen, Metronom,, 8, Berlin, 1881 ; Wiebe 


“4417, “Low-temperature Problems ‘connected with Helium and Radium. 
i: Dewar. (Engineering, pp. 825-826, Jiine 18, 1909. Discourse‘ deli- 
wered at the Royal Institution, June 11, 1909.)—Vacuuin vessels are now 

e of metal . (nickel), and’ an ordinary vacuum-jacketed glass cylinder is 
used as a cap, over the mouth of the metaf'vessel. Some charcoal is put 
in the jacket of the’ nickel’ walls. The boiling-point of He is 4°5° abs., its 
aie! temperature 5°5° abs., and its critical pressure 2f atmos. By evapora- 

‘Of He’ under has reached a temperature’ of 
8° abs. Should some element exist of still lower boiling-point than He it 
might be possible to reach 1° abs. or even 0°6° abs., but not absolute zero. 
By means of a stream of gas ng thro a discharge tube and a long- 
glass cylinder ihe phosphorescence of air, nitrogen, 
oxygen. can, be demonstrated. When hydrogen is used no Pa 
visible, and a trace of this gas, or any voli e organic compound (e.g, ¢ ter), 
will.prevent phosphorescence in the other gases named. It is shown that 
all cases, whether the stream of gas is luminous or dark, it is strongly ionised, 
The phosphorescence might be due to formation of ozone or nitrous com- 
pounds, It is now known that bodies like ozone and the nitrous oxides are 
produced from dissociated molecules at high temperatures, and that ome 
bodies are very unstable. The mas. a clue the formation ot 


1418. Latent Heat of Steam between 100° and 190°. ¥. Henning. (Aun. 
d. Physik, 29; pp,7442-465, June, 10, 1909,, Communication from ,the 
Physikal,-techn. Reichsanstalt.)-—“The method adopted was the sameas t 
which the author employed over the range 80°--100° [Abstract No. 482 (1907) 
The water was vaporised by means of an electrical heating coil, the energy 
supplied being measured and the quantity of steam generated being deter- 
mined by Weighing, after passing it through a condenser. The temperature 
of boiling could be maintained at any desired value by means of compressed 
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air. The heating coil consisted of a wide constantan band wound in a groove 
on a hollow clay cylinder, the current being led in by copper conductors. 
From 8 to 12 gm. of water could be vaporised per min., and the heat 
developed in the conducting wires: was ‘Vanishingly small. For the calcula- 
ion of the latent heat 4-188 joules were taken as the equivalent of the calorie 
In advantages bf this method the author ‘out 
wate all parts of the measuring apparatus are at constant temiperaturé 
he thermometer really acts as a null instrument. The expetitientaf ‘results 
obtained for the latent heat oily diffet in the nidst unfavourable ‘case 

one part in a thousand from the mean value obtained from the curve ‘Of 
results, It was not possible to obtain a single formula Which would represent 
all the results to the same degree of accuracy. Below 100°C. the author had 
found that the Thiesen exponential formula L = A (865'— /)® wotild represent 
the observations. But above 100°C. it was found that this law Was not’sd 
satisfactory, since it gave values at 140° and 180°, which differed from the 
observations by 08 per cent.,and 0°2 per cent. respéctively. A’better restilt 
could be obtained by adopting the parabolic formula— 0 
589-46 — 100) — 0-000888(1 100), 

but it is subject to the disadvantage that L vanishes for {== 606. 1h, however, 
we consider the region, 120°---190, it is possible to represent the results as a 


linear function of the temperature —. ynived ono oes 
Deus 689°66 —0°718(¢¢ — 100). tt Guiven Tote wl 


1419. Evaporation of Aqueous Solutions. P. Vaillant. (Comptes Rend, 
148. pp. 1099-1102, April 26; 1909.)—The author has shown \previously, [see 
Abstract No. 1981 (1908)], that the addition of sujphuric acid to water. oT 
not alter the constant B ofthe evaporation formula, g == BS(F --/)/H,ifF, 
the max. pressure of pure water, is replaced by F'!, the pressure of the solution 
obtained ; the factor B has the same value for sulphuric acid and for water. 
Experiments with solutions of potassium and sodium hydroxides, phosphor 
acid, potassium brontide and. iodide, sodium chloride and nitrate, lithium and 
calcium chlorides, and glycerol lead to; the; conclusion ,that, except with 
potassiam hydroxide solutions, a solution constantly maintains in the NRE 
diate neighbourhood of its surface a layer of saturated air, the velocity wi 
which this layer diffuses into the surrounding air alone determining the 
rapidity of evaporation of the solution, T .H. P. 


1420. Emissive Power of Black Bodies. V.Polara.. (Accad. Lingei, Atti, 
18. pp. 618-518, May 16, -1909.)-—Wien's formula, may, be 
deduced mathematically from Planck's formula summarising the three laws 
of Kiféhoff, Stefan-Boltzmann, and Wien, viz., where 'c:is 

Mant and’ fuhttion of'thé product Wien based -his formulacom 

chelson’s hypothesis, but overlooked the fact that, according to the latter, 
the radiation, emanating from any, molegule ,is,proportional to ;a ,.known 
function of its absolute temperature, while a further error was introduced 
by neglecting the factor:I~#1 in the application of Maxweli’s formula for the. 
distribution of velocities in aigreat number of: molecules,  Rectifying: these 
two omissions, the author deduces, the formula E, = ¢/a‘(Al)"e-s, where c 
is a new constaat.” This formula analogous to that obtained by Rayleigh 
in another way, and is free from.the objections of Wien's formula... 
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pp, 188-191, April 15, 1909,)—It is well rE al that during the last few years 
the gramophone (invented by Berliner in 1887), in its more complete and 
expensive forms, has been so much improved as to have completely eclipsed 
the phonograph. It is now an instrument that not only records pitch and 
intensity, but also quality to a surprising degree, so that one can listen to 
orchestral music in, which the quality of each musical instrument is rendered 
with much fidelity, and also to the finé voices of many of thé most celebrated 
ay engl sala Chorus effects are also remarkable, é nasal effects, 
the thin of the voices, the alterations in quality, so characteristic of 
the ee ota sh of the gramophone in its earlier stagés, have now almost 
entirely disappeared. Certain data respecting the gramophone disc are then 
given. In one case, in reproducing a waltz, the needlé ran over a distance of 
560 ft. in 205 sec., giving a speed of 82°2 in. persec.,, With larger discs the 
length of the groove may be over 200 yards, The use of the gramophone as 
ograph is then described, a smoked glass'dise ‘being ‘placed instead 
the record and the finest needle’ used. A method! of ‘coupling two gramo- 
phones is also described, one having the usual récord afid giving the sound, 
- other having a smoked glass plate and receiving jthe sound and producing 


G. wives and Massol. “(Comptes Rendus, 
148, Pp. 1818-1819, May 17, 1909. )—Continuing their ‘work 61 thé grave or 
sub-harmonics of a fork of 96 vibrations [see Abstracts Nos. 89 and 646 (1908)] 
the authors have found 16 miore in addition to the previous 10, making 26 
sub-harmonics in all, including the lowest, not yet registered, but which they 
to exist. Their frequencies are’ respectively : (1), 2, 8, 4, 5, 6; 8, 9, 12, 
4,15, 16, 18, 21; 24, 27, 28,80, 92,86, 48, 66, 60; 64)'72, 64506 being the 
horfinal ‘frequency ‘of the fork:* ‘They ‘have also found 5more overtones, 


1428: Theory of Combinafion'Tones. EB. Waetzmann.. (Anni. Physik, 28. 
5. pp. 1067-1078, March 80, 1909. Physikal. Inst., Breslau, Feb., 1909.)}—The author 
here discusses the views of L. Hermann as to the acceptaace of ,Helmboltz’s theory 
of combination tones, which theory is here defended in the light of Waetzmann’s 


2; 1900). =A discussion of the: various tones: feoms which it isipossible to 
éffect vowel synthesis; with special’ reference to the work of Helmhoitz:and of H. 


1426, Vibrations of Tuning-fork Stems. Waet#mann: (Phys. Zeitschir: 
pp. 409-411, June 15, 1909. Physikat. Inst. Breslau, April, 1909.)—Deals' with 
the longitudinal and transversal vibrations of the stems of tuning forks which octar 
when the prongs are vibrating. E. H. B. 
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1426, Electric of Force.’ Som ig jana.’ 
48-66, Jan.-Feb,, 1909: Om. 
vancement of Science, Florence, Oct., 1908.) 
of the. possibility of deriving Maxwell's stresses. from the mec 
les ‘of elasticity, .The cases aré considered of (@) a BE pa 
own. gravitation ; ; (a uniformly electrified sphere. Jn the latter on the 
e normal tothe lines of force is ‘half the tension along, them, af 
s inversely as the third power of the radius, EF 


1427. Pure Electromagnetic Fields. U.Cisotti. Cimento, 
111, Jan.-Feb,,,1009.)—A further investigation ,of the governing 
motion of pure.electricity unconnected with .matte | 
Levi-Civita and., Caffaratti [Abstracts Nos, 2078 (A 
medium S, in which the spontaneous motion. is to occur, is limited .b 
planes, The inquiry relates to the question whethet,a_puce 
field canbe maintained in $ by.a regular movement. of. produ 


1428. Electron. Theory. Le. Silberstein,. (Ana. ‘4. Physik, 29,8, pp. 
582, June 10, 1909.)—-After mathematical discussions and criticisms,of vario 
matters in electron. theory, the. author specially considers the assumption 
‘an electron unlimited in space, with an exponentially dimini sharge.as 
previously alluded to [Abstract No. 706,(1909)|. The electrical re 
of this electron is now, defined by p= poe,» being, a constant, ban 


charge is then shown to be given by po. sd 
verse electromagnetic masses m, and ms are ion expr by vay 
electron and of Phe of 
seen to be, the same)as_in ited. tz ereto 
agree, just as. well -with , noted. also. that. t 
song the we perpendicular axes. ene 
“4480. 4 Curious Properly of Neon. J. N. Collie. ba 
82. pp. 878-880, June 80, 1909.}—The glowing of Onis when shaken with 
mercury in a tube is o sb peculiarity even at 
-been further investigated, Before filling, the, with, neon, they, are 
thoroughly, cleaned, with; sulphuric acid.and chromic acid., Some mercury 
is then. put.intg the, tubes,and, they, ane. sealed, on ithe. Topler, pump.and 
pumped out; the mercury in, the tubes is then boiled and the pump, washed 
out with some neon ;, the tubes are again pumped out, and finally. pure neop 
admitted ; the pressure in the different. tubes is varied from 120 to 200 mm,, 
the glow being as: bright.et these as at, Pressures. It is found, that 
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the glow is not always produced when the tube containing neon and mercury 
is shaken; thus, after shaking intermittently for 2 or 8 hours, the glow 
becomes very feeble and remains so for some days, but by enclosing the 
ends of the tube in lead-foil and passing sparks from an induction coil 
through it, the brilliaacy At once returns, being) beightet. hidw at the positive 
end. Another tube which glowed brightly is brought near the terminals of 
the induction coil, when ‘it loses! most ‘of its bfillianty, and no increase of 

htness takes place by sparking ; however, the tube is heated at one 
ging the tube is shaken. 
Heating makes the glow pronounced than cooling. If the neon has 

of CO also diminish the power of glowing in a marked manner, but spectro- 

scopic traces of hydrogen do sot Seem to have effect. The purer the 

a the more difficult is it to destroy the glow by shaking or electrifying the 
ar Ina silica tube with neon at atmospheric pressure the glow is very 
much ‘brighter than in a glass tube under the same circumstances. A. E. G. 


"2480, Ionisation’ of the’ Ai¥ by High-tension overhead Wires, Houlle- 
(Comptes ‘Rendus, ‘148. pp. 1668-1670, June 21,'1909,.)—A recent 

rls, ‘thé direction ‘of Which coincided with a high-tension electric 
Overhead transinission ‘System, has given rise to the suggestion that possibly 
these lines play an important’ ‘part ‘in meteorology [see Abstract No, 1575 
(1908). The author’ has carried ‘out a series of ‘experiments to test this 
nt, using the cylindrical condenser méthod perfected by 
heveau and Laborde. The experiménts were carried Out in the neighbour- 
hood of a three-phase 50,000-volt line. Samples of air close to the wires gave 
0-05 x 10* ions per ‘Neat thé lightning arresters, &c.; where there was 
‘strong odour of ozone, the’ number was between 0°04 and 0°05 x 10° ions 
cm.’ Ata neighbouring ‘town the number varied between 0°07 and 0°09, 
The author concludes from his experiments that very close to the wires there 
are ‘Serisibly ‘no ions. ‘It! is ordinarily stated fhat the wires’ ate continually 
giving out iotis. But in all caSes it was found that: the ‘number is less near 


‘Induced Aétivi on the High Sea. 'dieveking. (Phiys. Zeitschr, 
pp. 898-899, June 15,°1900! Physikal. “Inst: d. techn! Hochschule, 
tira May 8, 1909,)—The ents were niadé' on a voyage from 
‘10 in. of e were exposed for'2 hours at a potential 


AND 


‘Lincei,' Atti, 18; pp. 555-562, June 6, 1909.}—The' ¢ffect of intensity of 
current, of pressure in the tube, and of diamt:‘of Kathode’ on the formation 
of magnetic rays has been determined, and the résults plotted as curves. 
For ¢atrents up to 191 x'10“ amp. there aretwo’ critical -points in ‘the 
curves, cort g to’the appearance and’ disappearance of magnetic 


subsequently The results agree fairly well with those obtained 

by Curie for radium emanation, and thus ‘indicate the presence of radium 
emanation over the sea. R. G, K. L. 


becoming closer together} uritil for curterits of considerable intensity they 
coincide, and no thagnetic rays are produded. ‘The’ critival points 'are'also 
brought closer together by increasing ‘the pressure in the tube from 0-24 to 
067 mm. ‘Hg, or the diam. of the kathode disc from 4 to 7 mm..' The most 
"4488, The Réle. of Impuritics im, the Photoelectric effect on Liquids. 
Bloch, (Comptes Rendus, 148. pp. 6231-622, March 8, 1909.)—The author 
finds that ordinary water always shows the photoelectric effect of Herts. 
Hallwachs, The effect is due to traces of surface impurities, probablyjof a 


“1484. Coan of Pro nee 
a _High- -tension Allernating Current. A. Chassy. (Comptes Rendus, 1 
pp. 28-80, July 5, 1909.)}—The apparatus used is a gas condenser for 
of. two. concentric glass cylinders having the gas which is. being 
between them. The armatures are fastened to the exterior of the 
cylinder and to the interior of the small. The effect is studied in air 2 
h With the latter the results are regular, but in the case of air 

irregulariti¢s’ are found which are attributed to chemical reaction. 
depends on the dimensions of the apparatus, the gas is not a conductor ; it 
behaves like a perfect dielectric. The conductivity of the gas increases fis 
continuous manner with the tension, and it is not until tensions much higher 
than the “critical tension" are reached that the capacity of the gas'‘con- 
denser is the same as that which would be obtained’ ‘by replacing the gas by 
a liquid conductor. The hypothesis is put forward that at that moment tié 
gas is analogous to a conductor properly called; ‘and 
investigate whether under these conditions it obeys Ohm'sfaw.' = AJ’E: G. 


| $486. Initial Recombination of the lons Produced in Gases by thé a-particles. 
M. Moulin. (Comptes Rendus, 148. pp, 1757+1750, June 28, 1909.)—Bperis 
ments have shown that in air it is easier to obtain the saturation current if 
the electric field is established perpendicular to the trajectories of the 
«particles than: if the field is’ parallel to the trajectorics. | This ¢on- 
firms the hypothesis. of Langevin to explain the recombination of the ions 
liberated by the a-particles. The ions are not distributed uniformly through 
the whole volume of the gas, but initially are distributed along the trajec- 
tories of the a-particles. Thus an electric: field normal to the trajectories 
will tend to disperse the ions and prevent their recombination much more 
than a field parallel to the trajectories. This hypothesis is confirmed entirely 
by the results of experiments on CO; and hydrogen. Since the speed ofthe 
a-particles is more than 1,000 times that of the molecules of the gas, it is prob+ 
able that the a-particle which has just traversed the gas leaves behind ita 
column of ions the diam. of which is of the same order as the distance:apart 
of the molecules, and is very small compared with its length. Thus.a trans: 
verse field will have a greater effect in separating the ions than a longitudinal 
one; if the field is oblique, only the transverse component wilt add to the 
effect of diffusion. On passing the a-particles through a number of tubes 
the majority will leave at an angle to the axis of the tubes. A field.established 
‘parallel to this axis will be practically oblique to the trajectories. Assuming 
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the current is obtained from the transverse component the author cal+ 
culates the current that should be obtained, and finds that. the saturation 
Electrical Wo (Acead. Lincei, 
, 18. pp. 508-607, May 16, 1909.}—The max. current obtainable from 
tle flame of a Butisen boner f produced when ‘the: burner itself’ is‘ used 
as one electrode, a Pt wire held’in the Hottest ‘part of the flame consti 
the’ Other: ‘In‘this way an’ ¢.m.f. of P’volt may be reached) and a current 
2 miicroainps. “A gas flame is apparetitly able to s¢parate two'kinds of ions 
forméd'in it by combtistion, or by dissociation ‘of ‘salts ‘introttuced into it: 
power explains the existence of a’ current’ in’ the ‘flame, its’ unilateral 
conductivity (which appears to be a characteristic of the flame itself rather 
than the current), and the setisibifity 6f a ‘Rame) in 
t, to Herziah waves. further ahaldgous ‘to the separating p 
observed with certain forms of selénidin [Abstract N6.'884 (1900)),'ahd the 
author concludes that‘in many respects a gas flame and a seleniunt-inetal 
are comparable with a vacuum ‘tube, St. 


4487, Production. of the Voltaic Are... ‘A. Occhialini.. Lincs, 
Atti; 18, pp. 5087512, May 16, and pp. 589-595, June, 5, 1909.)-—Experiments 
the. cause. of, production of the voltaic arc show, that,the passage spark 
- between, the carbons ‘is; not sufficient per se to. create an arc, nor does the arc 
result from ionisation of the air between the electrodes. The spark warms 
the negative electrode, and thus helps the formation of an, arc, the negative 
ions Jeaying the kathode acting as a prolongation of the kathode. .In its 
preparatory phase the voltaic arc is unaffected by a magnetic field which is 
sufficient to deflect it strongly whea once thus behaving 
similar}y to an electric spark.) W. H. 


. (1488, The Emission and Absorption of the Carbon Arc Lighi... M. Rosen- 
miilier.. (Ann. d. Physik,; 20.2: pp, 855-397, May 1909. Inaugnral 
Dissertation, Rostock, 1909;}~-The question of the kind of radiation of the 
arc light, especially whether :an essential portion of it consists of radiation 
of the samie temperature, has hitherto been treated im a qualitative way, and but 
few attempts at quantitative measurements have been made. This scarcity of 
quantitative researches is chiefly due to the inconstancy of the are radiation. 
When a: quiet burning of the arc can: be:obtained there is a possibility of 
taking into consideration the loss of light ‘which occurs in the spectrometer. 
This: investigation the author has undertaken, and describes in, the present 
paper his methods and results.» In the first part! of the paper an account is 
given of the loss of intensity which takes placein the spectrometer, and ia 
the'second ‘portion the determination of the absorption and emission of the 
principal: bands of the spectrum isdescribed. Sparks between zinc electrodes, 
mercury vapour lamps, and arc lamps were used: as sources of light: in the 
first part of the: investigation. From the results obtained it. appéars. that 
the chief. emission of the arc occurs at the band 885», which agrees with 
Snow’s: observations, yet the estimated emission given by :+himredative to 
occurring in the optical glass of the spectrometer. The results summarised 
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in the tables indicate further that regions of strong emission coincide. with 
regions of strong absorption, and, moreover, that for, such jlight isnot 
it follows that the views expressed by Mrs, Ayrton with regard to the 
in the arc are not. conclusive, namely, that the arc absorbs green 
ee ee thus appears the more, violet the longer it exists, 
because the radiation proceeding from, the crater is. changed in its composi; 
tion, the violet remaining in excess, Investigation showed that, contrary to 
the assumption of Mrs. Ayrton, greater selective absorption in the yellow and 
in the green does not take place. The researches indicate that.a considerable 
proportion of the existing radiation of the arc is temperature radiation, In 
some further experiments on the photoelectric action of the arc it was found 
thatthe strong bands 885 and 857, notwithstanding their great energy, show 
only an insignificant photoelectric action.. The part of the spectrum which 
exhibits the photoelectric effect is that between 251. and 22). - In the extreme 
ultra-violet the carbon arc possesses only. one. intensive, 


Effect of an. Air-blast.upom, the Spark Discharge in Condenser Circuits, 
J. A. Fleming and H. W. Richardson. (Phil, Mag. if. Ma 


1909. Paper read. before the Physical Soc,, March 26, 1 lectri 
PP» 175-176, May 14; Discussion, p, 26, April, 16,. 19 sstract.}—The 
authors show from. their experimental results. when using spark- =e 


1 to 8 mm. in length, it is advantageous to app an, air-blast to, the. gap, 
The mean-square value of the current is thereby increased, and owing to the 
resulting steadiness of the discharge, a, very. much more accurate reading of 
the current is obtained. The mean-square current is also increased Dy, sub- 
dividing the gap (for gaps 8 mm,),,.which,also supp the arc 
discharge, byt the same steadiness is not. obtained. 
and the ere but little, by the | 


1440. Production of “Alternating “by. means of. 4 
Current Arc. K. W. Wagner. (Elektrotechn. Zeitschr. 
July 1, and pp. 627-682, July 8, 1909.)—The first paper gives a full Tdiscussion 
of the theory of the production of alternating currents by the direct-current 
arc. It is a-résumé of »work already; published:; The second paper deals 
particularly with that kind of oscillatory current—called by Simon oscillation 
of the-“second kind’’—in which the arc is quenched by the discharge of /the 
condenser but not. made again in ‘the opposite: direction. There are: thus 
three periods of time to consider—T the natural period of oscillation of the 
condenser ‘circuit, T; the period during which the arc. burns, T; the period 


keep it burning, i;'curréent taken from ‘dynamo, which supposed’ to 
kept constant, and p = ./L/C.\ ‘Thus if T and E,are kept constant, everything 
depends on and i,, neither of ‘which mast pass beyond or below tertain 
values, if oscillations'of the “second kind” are to be ‘produced. ‘ The’ duthor 

‘The continnous-cutrent dynamo maintains 
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a’ Voltage of 5,500 volts: The resistance in the dynamo circuit exceeds 
2,000 ‘otims. He firids thatthe niaterial of the kathode of the arc plays a 
great’ part in determining whether the arc is'to be active or not. The anode 
has no influence, provitied-it be of metal. By far ttie best results are obtained, 
with Al electrodes, With these, without any’ magnetic field or hydrogen 
atmosphere, He reaches frequencies of oscillation far in excess of any yet 
obtained with the arc. He obtains oscillations in wires 1 m. long attached to 
the electrodes. His highest frequency corresponds to a wave-length of about 
1 m.° It is to be noted that the ammeter in the condenser circuit always shows 

B. 


. (Schweiz. Elektrot. Zeit: 6. pp. 800-812, Jurie 26,1909. Lumiére 

Electr. 7. pp. 67-60, July 10; and pp. 91-98, July 17, 1909.}—The method erm- 
is as follows : Two circuits—the one containing the condenser under 
exatnination, the other containing an air condenser and a variable inductionless 
resistance—are brought into resonance with an oscillating circuit. Both 
circuits contain the same variable self-inductance and hot-wire indicator, 
AltKiough all ‘else is the same, the deflections of the indicator at resonance 
are not the same for the two circuits, owing to damping in the glass con- 
denser. “They are made equal by inserting a certain amount of the variable 
inductionless resistance in the second circuit, and from this résistance the 
logarithmic decrement due to the glass condenser is calculated. Preliminary 
experiments show (1) that there is no change in the decrement and in the 
Capacity of the glass cindénser as the wave-length is altered’ from 550 to 
1,800 -m. ; (2) that the capacity increases by about 4 per cenit. as the 
temperature rises from 20° to 70°C, It is then shown that the decrement 
to the glass condenser increases (from 0°0168 at 0° C.), at first slowly, and 

en more and’ more ‘rapidly (to 0-05 at 80° C.). ‘By the ammeter and volt- 
meter method it is shown that the conductivity of the glass has very little to 
9 with this change, It is therefore to be ascribed to the so-called dielectric 
‘T. P. B. 


BLECTRICAL PROPERTIES AND INSTRUMENTS. 


» 1442, The Measurement of Capacity and, Inductance. 
Charbonnel. (Electricien, 88. pp. 19-28, July 10, 1909.)-—The principle of 
the method is well known, Let.us suppose that a capacity K is charged by 
means of a battery E and is discharged through a dead-beat. galvanometer 
nm times per sec. The quantity of electricity passing through the galvano- 
meter per sec. is nKE, and this will produce on the galvanometer exactly the 
same deflection as a constant current I, where I=-_nKE. We also have 
I= E/R, and thus K=I/aR. Hence the capacity K is given in terms of 
nand Ronly. To utilise this formula it is necessary to have apparatus which 
will discharge the condenser times per sec. through the galvanometer, and 

.must, be capable of, being measured with high precision. The authors use 
a special type of electrical tuning-fork for this purpose in which the vibrations 
are; reporded, on a rotating drum. A Sullivan galvanometer is employed 
which has no “zero creep,” and the sensitivity of which remains absolutely 
constant. The experimental At emmy given prove that the accuracy of the 
method about « in.s0,000. With air condensers, the values, found for, the 


‘ 
-% 
. 
a 
ea?’ 


ELECTRICITY -AND; MAGNETISM. 485 


Capacity are always the same, but for mica condensers the capacity diminishes 
as the frequency increases ; the specific, inductive capacity of mica and. of 
many other insulating materials diminishes,as the frequency increases... The 
method enables us to measure accurately capacities as small as the hundred- 
thousandth of 1 mfd. Knowing accurately the capacity of a condenser, it is 
very easy to measure self-inductance. A capacity K shunted by a resistance 
R is equivalent to a negative self-inductance — KR*/(1 + «’K’R’), where 
w= 2xf and fis the frequency, A: telephone bridge, can thus, be used to 
obtain a balance. Inductances as small as the millionth of a henry can be 
measured in this way. 


1448, Temperature Distribution in Tubular Blectric Furnaces. A.\Rethen, 
berger. (Zeitschr. Instramentenk., Beib. 11. pp. 101-104, June 1, 2900,)— 
The author experiments on furnace tabes of Jena glass, 256 and 50 em. in 
length, wound with nickel wire. The temperature was not raised above 800° C, 
In the vertically arranged tube the temperature in the middie section varied 
by 12°5°, in the horizontally placed tube by 2°5° ; the ends of the tube were 
always much cooler than the middle. These fluctuations could partly be 
cured by pushing a cylinder of very thin copper foil into the furnace, lying 
close against the wall of the tube, and longer than the object to be heated,but 
not projecting by more than a few cm. beyond its renee eee ee 

Regulation of an Blectric Kolowrat: 
(Journ. de Physique, pp. 495-497, July, 1909.)—Describes a» miethod 
designed for the automatic regulation of an experimental electric furnace of 
the resistance type when it is desired to keep the temperature as constant as 
possible for several days. The method makes use of a thermo-couple placed 
in the furnace and connected with a galvanometer ; mirrors are so arranged 
that the rays from a-Nernst lamp are deflected on to a scale showing the 
temperature required, and this scale is placed in such a position that a slight 
elevation of temperature above that desired causes the image of the lamp to 
be focussed on the junctions of a thermopile of 20 copper-constantan elements. 
Thé current thus produced acts on a system of three relays which act con- 
secutively, and by this means a resistance is introduced into the furnace 
circuit which lowers its temperature’; the deflection of the galvanometer is 
thus diminished, the image of the lamp leaves the thermopile, and the system 
of relays cuts out the resistance. By this means it is possible to keep the 

1448. Quischent) {Comptes Ren- 
dus, 148. pp. 1674-1675, June 21, 1909.)}—The measurement of resistances by 
Kohirausch’s method becomes in certain cases practically impossible when 
one of the arms of the bridge introduces a lag of current. An inductive coil, 
an electrolyte, or a shunted condenser, although insufficient to produce a 
sensible phase-difference, yet produces a parasitic sound which takes away all 
the. precision of the method. The author replaces the telephone by the 
following galvanometer ;: A strip of iron suspended by a silk fibre is placed 
at the common junction of the axes of two.coils, and the coils ate adjusted 
so that their axes are perpendicular. The thick wire coil carries a constant 
alternating current, the other coil replaces the telephone. The first coil, is 
placed at right angles to the magnetic meridian, and consequently at right 
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"By ‘the’ eartirs ‘thagnetit “field. “The 
field is practically neutralised’ by ati external tagtiet, and? thé strip 
is Controlied by the ‘diternating field. A null deffection is obtained when 
there is a balance and the apparent fesistance 18 determined. “The galvario- 
theter Works equally’ well with ditett current. re ER 
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AUTERNATING CURRENTS AND: MAGNETISM. 


1446. Reversible Permeability of R. Gans. (Ann, de Physile, 29.2, 
pp..801-815, May 21, 1909., Physikal. Inst., Tiibingen, March 21,,1909.)—The 
paper is a further contribution [see Abstract No. 1845 (1908)] on reversible 
permeability. In the firstsection curves are given showing the variation of 

reversible jongitudinal permeability with intensity of ‘magnetisation in the 
case of Remy steel and soft iron, and the conclusion is drawn that the rever- 
sible longitudinal permeability is a universal function of the intensity of 
magnetisation containing two parameters characteristic of the given material. 
In ‘the second section are given curves showing the variation of the reversible 
transverse permeability, that is, the ratio dB/dH, where dH isa small change 
in-the magnetising force perpendicular in direction to the original magnetisa- 
tion. The carves show that, whereas the longitudinal reversible perme- 
ability diminishes with increase of magnetisation in a manner similiar to that 
of the ordinary permeability, the reversible transverse permeability increases 
very gradually for a considerable range of magnetisation (0-1000) before 
beginning to diminish. For zero initial magnetisation the two permeabilities 
should be alike, but the test results gave them slightly different values, which 
theauthor attribates to the fact that the specimens used in the two cases, 
although of -the: same iron, were probably of different magnetic quality. 
Brom the results the conclusion is drawn that a ferromagnetic body having 
initial magnetisation is magnetically anisotropic to small superimposed mag- 
nétic fields, and, in fact, has the properties of a uniaxial crystal, the axis of 
remaining sections are devoted to a theoretical consideration of this 

J. D..C; 


eer. in Lent Loutchinsky. Rendus, 
148. pp. 1759-1760, June 28, 1909.)}—The author has observed that the crys- 
tallisation of lead leads to remarkable changes in its mechanical and magnetic 
ptoperties, Thus at the surface of flowing ingots of small thickness it is 
possible to observe the formation of crystals of lead which can be isolated, 
near the point of fasion, by crnshing with a glass rod. It is also found: that 
the magnetic susceptibility is, for lead crystallised by fusion, ten times 
greater than for that mechanically deformed by hammering. Other bodies 
observed; such a8 pure zinc and tin, show no magnetic change on fusion ; on 
the other ‘hand, ZnyFe, which in the natural state is not magnetic, becomes 
trongly magnetic after fusion, being pestially decompased, with separation 

| | 


Peirce: (Amer. Journ, Sci. 28. pp. 1-8, July, 1909.)—-The author was led to 
investigate a sample of the very best brand of soft Norway iron, owing to the 
fact that a special electromagnet constructed with the iron had given such 
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podbr. results.» 1/26:cm.\in diam. and'8 cm. was tested ina .tiassive 
yoke; thé ehds being tapéred down so\as t6 fit into conical jaws. The value 
of H in the air near the region of -the: centre the tod ‘was found to be 
sensibly equal to the value in rod. With the aid of a couple of test-coils 
corresporiditig of'H were determined, using a special 
mete? of very period.’ The thax, value bf T'was found to be 1,788, and 
for large excitations B= H + 91,780, ‘Thé results show that the 
permeability is extraordinarily high under strong excitation, having a value 
11°80 for H = 2,000. Thus the failure of the above-mentioned magnet could 
not be ascribed to poor material ; it was subsequently found to be due to the 
presence of ten consequent poles when excited, A second piece .of Norway 
iron, tested as a long red when placed in a solenoid, was: found to undergo:a 
sensible inctease in permeability at low inductions after being elaborately 
annealed. Other specimens of Norway iron were tested by the yoke method 
and by the isthmus method. The observed values of ‘the max. value :of:'I do 
not differ in the former method by more than } of 1 per cent. from the mean; 
yee rene ye however, does not appear to give such good results. 
8. pp. 860-870, May, 1909.)—In 1896 Bagard published ‘results of certain 
ents which indicated thatthe phenomenon of Hall existed to a high 
Puy liquids, The results given by Bagard have been tested by the 
present author, who made use of the figures of Nobili, which are formed, by 
lines of equal density of current, If sugh figures are produced:in a magnetic 
field normak to the Jines.of flux their form should be modified... Various 
experiments are described, but the changes which occur appear to be due to 
movement of the electrolyte; and the existence of the Hall-cffect in liquids 
cannot’ be proved in this way. The author suspects the inexactitude of 
Bagard’s results, and considers that the currents in the liquid led to the 
production of an apparent Hall-effect, whilst'a true Hall phenomenon’ has 
not yet been proved to exist in the case of liquid conductors, J. J. S. 


1450. Induced Earth Currents in Polar Regions. K. Birkeland. (Comp- 
tes Rendus, 148. pp. 1556-1559, June 7, 1909.)}—By means of two short cables, 
directed N-S and E-W, at Kaafjord, in Finmark, the earth currents have 
been registered for certain periods during magnetic storms. Very definite 
indication was found between variations of these currents and oscillations of 


the magnetic declination, suggesting that the phenomena are due to induced 
currents. Cc. P. By 
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1451. Electromagnetic Theory of Moving Bodies. A. Einstein and J. Laub. 
(Ann. d. Physik, 28, 2. pp. 445-447, Feb. 4, 1909.)—Gives some corrections to the 
work dealt with in Abstract No. 1991 (1908), 


1452, Treatment of Electrodynamics. S.G. Starling. (Phil. Mag. 17. p. 767, 
May, 1909.)—Following the proposals of Lehfeldt [Abstract No. 668 (1909)], the author 
gives a simple proof of the formula B = H + 41, and of the formula for the work 
done in taking a specimen through a hysteresis cycle W = Hdl, The proofs are 
based on first principles, and are independent of any assumption as to the nature of 
the ultimate magnetic particle, E. E. F, 
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Explaia the ‘Phenomcendn of Globalar Lighinag. C. De 
Blect., Bull,: 26..pp. 


Action of Ulira-violet Light on False Equilibria. H. Buisson. (Journ, 
de Physique, 7. pp.952-955, Dec., 1908,)—An adverse criticism of Mme. H. Baudeut’s 
eget (Mém. de la Société des Sciences physiques et naturelles de Bordeaux, t. iv., 

Série, 1908, and Abstract No. 886 (1909)) on the action of light on false electric 
equilibria. H. Baudeuf. (Ibid. pp. 955-957, Dec., 1908.)—Mme, Bandeuf's 
rejoinder to H. Buisson. D. H. J. 


80. pp. 560-561, June 17, 1909.)—After some general remarks as to the determination 
of coefficients of self-induction by means of graduated standards and a discussion 
of the earlier constructions, two types of graduated standards are described, one 


“| 488. Mayer's Floating Magnets. ‘L. Derr. (Amer, Acad., Proc. 44. No. 19. 
pp. §25-528, May, 1909. Contribution from the Rogers Laborat. of Physics, 
Massachusetts Inst. of Technology.}—A photographic study of the above, showing 
all the stable configurations of 1 to 52 bar magnets. .A table is also given of the 


1487. Comparisons of Magnetic Standards. J. A. Fieming and J. C. 
Peavucn: ‘(Terrestrial Magnetism, 14. pp. 8-16, March, 1909. Paper read 
before the Amer. Assoc. for the Advancement of Science, Dec. 31, 1908.)—In 
connection with the general magnetic survey of the globe undertaken by) the 
Department of Terrestrial Magnetism of the’ Carnegie Institution of Washington, 
comparisons of the standard instruments employed are made whenever possible 
with the base instruments at.other observatories. The present paper deals with 
the comparison determinations made during 1908, 
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the measurement of sifiall differen 
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oride is split t id ‘strontiu if 


469, 4° Ghaphité’ Kathbde ‘Dish. » Phys.” 
cade % PP. 488-448, | 1909.)—With 4 view’ to” replabiely “platinum!” 
electrochémital experiments by a cheaper matétial the author 
has’ ‘Catried out “a of pretimitiary experiments’ with’ dishés ‘Of 
Acheson graphite.’ Fairly’ satisfactory ‘restlts were obtaitied when ‘the dish 
the topper voltameter, but’ farther experiments | 
to find duit the’ ‘best means of drying the’ inetdllic deposits, &e. 
y continuing: and his investigations. nad 


hive & enibbs ve T's 
1460. Apparatus for on Electrical Tran t in Organic Colloids. 
F.” ‘Linitei, “Atti, pp. , May ‘16, 


apparatus ‘is’ described ‘which allows of quantitative theasurements with very 
smalf quantities of ‘Cdfloidal solutions. It'consists Of a U-tube, about 
in diam., and having itt the middie of each arm a tap, which when opén does - 
not'cause afly ¢onstriction in the tube.’ ' The cdloidal sétution is introduced’ 
into tube to the taps, which’ are’ then’ closed, thé parts of' the’: 
arms vided with aistilfed water, Aled’ with distilled er exactly to the 
same’ level in each. Pt electrodes are placed ifi’the upper brancties” 
of tlie’ ttibe, the p.d. being 110 to’220 volts, atid’ the taps opened. The current ’ 
is thadeé'to pass through 'a mifliammeter; and should not exceed 00001 aittp., 
with a fall of’ potential’ of ‘About 5 volts per em. “After passing ‘the currérit!. 
for 12, 24, of 48 hours it is interrupted, the'teps’ closed, and the liqaids sur: 
rounding the electrodés‘examined separately.’ The in the fower part 
ofthe’ tube-¢ait also’ be recoverediand examined.” Another of apparattis 
is described for the qualitative exaniination ‘of larger quattities of 

Three beakers are placed side by side, fhe two ones ‘filled with distilled 
water, and the rhiddle'né with the colloidal’ solution.’ The'cdntentsof thé” 
outside beakers’ ‘each ‘case ‘conhected’ with the central ‘solution 
medns" of irivertet! U+tubes filled ‘With’ distiiéd’ water.’ ‘The electrodes 
placed in the beakers | y the water and a current’ passed, the’ fall of 
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potential being again about 6 volts percm. In dialysis of organic liquids 
liable to putrefaction the author recommends saturating the water with 
chloroform, and also adding chloroform to the solution. Toluol also arrests 


etallic, Beryllium by Aluminium 
etallurgje, 6..p..421, July, 8, 1909. Abstract. 
glucinum as a metal from, its oxide, 


heat not only lo start the. reaction, But to 
above. 1,480° C., the e of th sth 
nds of Boron with Metals, 8. du 
were recognised, The existence of Fe is add more 
B than 28 per ceri only resulted Co,B and 
were isolated, and NiB. v Cobh and | NiB, exist.” 
Up to 28° per cent, B was added to Mn. The comp sund M iS magnétic ; 
found when B exceeds 20 per cent., is ‘non- netic. As much ~ 
cent. B was added to Cr, and the compéunds Cr,B, ‘and 
wats isolated, and their existence was confirmed astabanrinkicalty. Cre 
is formed, by, the action, of, boron,chioride.on chromium, at, 1,1 
alloys, of;.B and, Mo, were made with 46. per cent, B.alloyed with Mo. 
alloy dissolved 16, per cent. of carbon. boride,,. Deville’s,‘ graphitoidal boron” 
of AIB, with excess of B, when octahedral crystals are obtained. Prolon 
heating of B, Al,and C in the arc furnace gaye crystals which are, probabl 
a solid solution of AIB, and, Als, Thorium gives two compounds the 
boron : ThB, and ThB,, Up to 4°5 per cent,. B was. dissolved ally: B 
alloys were decomposed by adding a metal with which Pt will 
in the made, in copper, silver, tin. 


O81 
Alloys by Pressure. .G. Masing. (Zellschr. An 
Chem. 62,, 4. pp. 265-809, June 17, 1909,, Communication, from the pore 4 
Physikal. Chem, d., Univ., Gdttingen,)—The author studied the formation of 
alloys, by..compressing mixed powders. of metals, by microstructural ‘effects 
of; heating, heating curves, and elegtrical conductivity. No solid solutions. 
and no, compounds are formed in the following pairs by compressing: 
Zn-Cd,, Ag-Cu, Bi;TI, Sa-Cu, Zn-Cu (by, microsiructure), and Pb,Tl (by con- 
ductivity); the, only,¢ffect of the pressure is to bring the, grains of metal into. 
close, contact. lapse of time. or increase of, temperature the formation — 
of compounds [pairs : Mg-Pb, Mg-Sn, Mg-Zn, Mg-Sb] or of solid solutions. 
(pairs: Bi-Ti,.Pb-Ti] slowly proceeds ; and in some, cases if the ny 
sufficiently prolonged, without approaching melting. temperatures, 
librium.condition, of the system .is closely approximated to. The 
irneversi When series forms. neither compounds. nor solid solutions. 
the heating curve differs but little from that of the corresponding alloy made 
by fysion. When. compounds, but not solid solutions, occur, a slight petardae, 
tion is obtained at the temperature of the lowest non-variant system : 
ponent--compound—melt, proving the compownd, had formed. 
slid, state. If. no. compound had, formed, ormed, an unstable eutectic point 
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“Be obsetved'at a lower tentperatute, eorresporiding to the system: botit com- 
nents and their mutually saturated melts ; this point was not found gnodtiy 

At higher temperatures jittnps occur in curves, corrésponditig 
‘to explosive reactions between ttre metals; In the case of metals whiels form 
‘Solid solutions theré is eviderice that! diffusion | proceeds in the sdlitt state; and 


the heating « as Pap more nearly to that of the fused alloy the more 
the: sample ‘has been’ heated. 
Zeitschr nem. 15. bp! 4472450) Joly 1900.) 
of 


1464. Lead-Palladium. ‘Allaysé: Puschin and P. 
(Zeitschr. Anorg. Chem.,62, 4. pp.. 860-868, June.1f,,1909, From 
the Ber. d. Petersbarger Potytechn., Inst.,; LX.)--The. electrical, potentials 
acquired by the alloys against pare lead electrodes have been determined an 
electrolyte, of #PbNO,» On agconat -of the fact that.in) the alloys, con- 
taining over 88.atoms per cent. Pd, the (potentials only gradpally assumed 
constant values, measurements were taken, over several hours, 4¢.»,the 
element,Pb[ showed an. em..of 760 millivolts immediately after 
preparation, 880 aftes-2:houra, and. after 8-hours:the value_gradyally fell. to 
millivolts,which agrees with the constant,value obtained.,for, all 
containing! over, 83 atoms per. centioPds Up to. 88. atoms per cent. Pd 


‘continuity appearsiiduthe boncesiration curve, the; walne 
‘suddenly rising to 600 midlivolts. This,epaclusively proves the 
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Variation in Structure of Tialian lian Sitver' Coinia ¢ duti 


incipient ness for about half allowed to cool 
again rolled seven or eight times until reduced to a thickness of about # 


The heating, are repeated until the thic 
taken t t stage t examin 


uel 
heating gives, the stro 
arance. . bl rom e i appedrance 
the ir h -goun eit oins is point 
Reiétions” 'Mittures at ‘Pressuréd, 
Rendiss, ° 148. ' pp. 1578-2688, 
a ‘a tube by thieans of Jiqaid “ale, 
‘ti the tibe and“thth watninig ‘the: tettipératitre, the 
Bs.’ ddnditidhs' hydrogeti! chloride: réaet 
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‘osmotic pressure of a solution in terms of its own physical properties; without 
Makirig any assumptions in reference tothe separate properties of the con- 
‘stituents of the liquid and without even postulating the separate existence of 
‘the ‘two constituents, one of which, for might be a hydrate incapable 
ofbeing isolated. The question of thé concentration of ‘a solution by ¢entri- 
Augal force is also discussed, arid preliminary experiments with aquéous sugar 
solutions are described. The important mathematical investigations catnot 
‘be ‘adequately dealt with in an abstract, and should ‘be referred to in the 
notanpe vice nes of ielussiom off hive bus 
bol Relations between the Velocity'of Chemical Reactions and the Velocily 
Of their Part Reactions: G: Just and W.'Berezowsky. (Zeitschr. Elektro- 
‘chem. 15. pp. 297-805, May 15, 1008. Inst/f. physikal. Chemie u. Elektro- 
«chemie,' Karlsruhe, March, 1909.)}—The ‘reaction considered is that between 
: iodide and potassium ferricyanide, which’can be divided into the 
reactions I’ +°@ and FeCyd¢" ~That the whole 
‘veaction is measurable leads one to sippose that one of these part reactions 
(atleast must be slow.~ That this is the case“in=the first part reaction is not 
likely, since the iodine electrode has been shown to be non-polarisable. =It 
‘is ‘probably therefore the second reaction ‘that gives the character to the 
Wweaction ‘velocity, The author has therefore studied the ‘polarisation of 
‘alkaline solutions of potassium’ ferro- and ferricyanide, and ‘finds’ that anodic 
and kathodic polarisation is feeblest nthe ‘case of Pt, rather greater'in the 
Au, and greatest ‘ofall ‘in the ease of Cr, the case of and Pt, 
one could distinguish two surface conditions, one feebly polarisable 
“(evidently due to oxidation) and the other strongly polarisable-{when :pte- 
wwiously subjected to tedudcing agents). It was also foand that the power of 
‘the above metals of catalytically accelerating the reaction between potassium 
“ferricyanide and potassium iodide runs parallel with ‘their polarisability in 
‘mixtures of potassium ferro- and ferricyanide. this edit 
New Method of Measuting the Partial Vapour Pressure of Binary 
M. A. Rosanoff, A.B. Lamb, and’ F. E/'Breithut. | (Attter. 
‘Chem: Soc., Journ. 81. "pp. 449-456, pril, 1909.)}—The’ method: consists ‘in 
‘boiling’ a liquid’ mixthre ‘the’ Corhposition’ ‘which “kept substaritially 
‘wonstart by adding the mioré Volatile constithént ‘at ‘such rafe' that’ thre 
“thiixture boils ‘at a“ constant’ tetiperattire : the vapour is bubbled through ‘an 
indér “ equilibrium chamber” containitig’@ $mall quahtity of thixed liquid the 
composition and temperature of which soon become steady within extremely 
limits; this liqitid i"analysed! add vapour which passed 
“thitstigh it is also condensed'and analysed. “The results obtained appear to be 
(tetiperature which was’ kept totistatif wittiolif difficulty within 0°02°C:' the 
in thé chaniber contafaéd 65-26 per cent: CCh, successive portions of the 
“@ondensed vapdar contained ‘70-28, 79°26, and 19°28 ‘per cent: Again 
thie case of CS,' and’ the readings on’ a’ ‘Béckmann ther- 
were 1°72, 1-72! 1°91, 4nd 1-71, and the réftactivé indices of the 
“@istillate Were 89°40’; 89° 41', 89°41"; BO 40’ 8° 40’, 'the’suceessive 
Observatiotis being’ after ‘the’ équilibrium'! had’ been‘ disturbed 
restored. ed) seol 


Tempera tive op Associated “Liquid from. Surfacé ‘Pénsion 
J) RY Moétgan: (Amét! Journ 181. "pp. 800- 
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822, March, 1909... Contribution, from. the |Havemeyer Lab. | of Columbia: 
Univ,, No. 160.))—Over 2 considerable range of temperature the molecular, 
surface tension of: an asseciated liquid cam be expressed by the 


two of coefficients being. needed ias high and for: 
specially low: temperatures. » If the equation; shows a good agreement, the 
critical temperature can be found by making <0 and solving: for 
which: gives a-point '6° below 'the critical temperature. If accurate data) are: 


evi whe ni vil + 


can be since 'ut this point 
and therefore’ ae 6: The'above formulze have been found to. 
give good results when used to ‘calculate the critical temperatures of water, 
methyl and thy alcohols and acetic acid from the surface-tenson data of 
1475. Relationship between: the Capillavity-constants and: the Latent! Heats 
of | Vaporisation of Solvents. P. Walden. (Zeitschr. Phys. Chem. 650-8. 
pp. 257-288, Jan. 5, 1909. Phys. Chem. Laborat. des Polytechnikums, Riga.) — 
A. simple relation éxists between the lateat ‘heat of. vaporisation and the 
specific ‘cohesion at; namely, that at the, mormial boilidg-poit of .a \non- 
associated liquid A/a! == 17-9, whilst associated liquids give higher values: the. 
relationship can be used to calculate latent heats; even when the capillarity: 
constants are only known at temperatures below the boiling-point ; by using. 
van't Hoff’s equation, the molecular elevation of the boiling-point can also be. 
calculated from the same data.. The molecular ‘cohesion Ma’, the molecular 
heat. of Vaporisation MA, and the boiling-point T in absolute degrees: possess, 
an additive character and are influenced very largely by the total number of 
valencies. in the molecule, The. conclusion is drawn, from the, constancy 
Lil 
Flame: F. Haber and R, Le Rossignol.  (Zeitschr. Phys, Chem. 66, 2, 
pp. 181-196, March 80, 1909. From the Inst. f: physikal. Chemie u. Elektro~ 
Chemie d. techn. Hochschule, Karlsruhe.)}—The authors have, reinvestigated: 
the dissociation of carbonic acid .by withdrawing the gases. from the 
flame of burning CO. | In this way the equilibrium constant of the reaction: 
CO; == CO + O is determined. From this and the heats of combustion:and, 
specific heat the temperature can be calculated. . As a result the authors have: 
found that the equilibrium’ constant K) = = about 4 come: 
spohditig with a dissociation ‘of about '87 ‘per cent. The 
tem ‘was calculated to be a little over 2,000°C. 


ot % 


1477. Liquid Chains of Aqueous Solutions of Electrolytes having a Common 
Ion. M.Chanoz. (Comptes Rendus, 148,:pp. 618-621, March 8, 
study of liquid chains of the type the pemage the 


the concentrations at the points . of. contact. 
[4] and [2], as is easily seen when coloured substances are used for M’R’.; If 
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the anion is ‘the odémmon ‘ton, 'M’'R’ ‘becomes more concentrated 
oftéexit of the current ;-if ‘the kathion is the same for the two electrolytes, the’ 
increased concentration is at the point of entry of the current. ‘DH 


1478. Galvanic Cells with Solid Electrolylis. R. Béutner. (Zeitschr. 
Piektrochem. pp. 488-489, ‘July: Extract! of Dissertation, Karls: 
rahe, 1908:;)—-The author gives particulars of His experiments [see Abstract 
‘which-he coridncted with Haber, to whom ‘he refers. as 
the theory [see Abstract No, 1788 '(1908)}, The data demonstrate in par- 
ticular that the becomes zero when ‘the’ sglts are grouped for that. 
purpose, and that intermediate salts wh ak do, not take part in the reaction 
may be interposed between the other ts. Salts in contact must always 
have an.ion-in common, lest the.cell-be not reyersible, and all the salts which, 
have,an jon. ini common, except, the, terminal salts, are intermediate in the 
sense indicated;, The.e.m.f,'s observed: frequently agree; much better with 
Thomsen, or with. Petersen and, Guntz than, with, Berthelot, , It, results, that 
forces are set up on the boundary (solid)/(liquid) which are dependent:upon: 
the concentration of the ions in the liquid phase in the same way as they are 
near that. these, in accordance with Nernst's 


11479. incr Increase én: Electrolytic Lines of (Magi. 
nélic Flux.) Cy J, Reed. ‘(Blectrochem: Indi, p.816, 


An accident submerged magnetic separator caused a:péeculiar' Corrosion 
in‘ thé copper tube surrounding the magnet.'| The peculiar locus of corrosive 
action showed that the line of least resistance to the electrolytic current) was. 
along the lines of most intense magnetic flux, and that, therefore, there was. 
an increased electrolytic conductivity along these lines. of the 


“Anhydrous Hydrazoic aaa “broly of a Solution 
Azide in Hydrazoic Acid! W. aiid’G. EB! F/ Lurdetl. 
(Amér.‘Chem. Soc., Journ. 81. pp. 485-448, April, ‘acid,’ 
N;H, when pure and anhydrous, offers, like hydrazine and ammonia, a very 
high resistance to the electric current, but the conductivity is. very. greatly 
increased by the addition of potassium azide,N,K. ratio! of. hydrogen’ 
and nitrogen liberated by electrolysis is BN, H,, loWer ratio is obtained, 
under certain ‘conditions. Appreciable amounts. of ammonia are obtained) 
duting the electrolysis, but no hydrazine’; the formation of these compounds: 
would raise the ratio of nitrogen to hydrogen, so that the lower ratio must be: 
explained in some other way. After electrolysis at)-80°-C, the acid is very’ 
sensitive to shock; this might-be due, to! the production ozone if the 

ymeric form nitrogen may orm) us for 

rato of nitrogen to hydrogen, as well as for the explosiblty of the ack, 


io | 51M | AM | ogy) isis binpil to. 
1481. Logic of the First ‘Law of Thermody J. E. Trevor. (Journ. 


Phys: Chem. 18, pp. 355-882,: May, '1908.)—An the first of) 
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